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Location Tissue Depth [cm] Dose Limit* [Sv/y] 
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"4.&A+"#,5E&

Energy [MeV] 

! [cm-1] 

(Chabot) 

! [cm-1] 

(L&L) % Difference 

0.20 155 92 -40.9 

0.40 52 60 16.1 

0.60 28 40 39.2 

0.80 19 26 38.9 

1.00 14 17 25.8 

1.25 10 10 2.3 

1.50 8 6 -21.6 

1.75 6 4 -42.3 

2.00 5 2 -58.8 
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a = 0.062 + 0.0003055E

b =156e
"0.00193E

5! SC5Fg0T!

&13!89:KB42;/97!98!;1/>!</>0X2N3:2=3<!(?,!820;9:!2449Q>!;13!>;3@XQ/>3!/7;3=:2;/97!

@3:89:K3<!/7!,I75!C5F^!;9!J3!J6@2>>3<!Q137!0240B42;/7=!;13!09::30;3<!<9>3!:2;3E!



! ! FW!

!

! 

˙ D 
CPE , disc

= "# ln
h

2
+ R

2

h
2

$ 

% 
& 

' 

( 
) (1* ae

*bh
) ! SC5WDT!

Q13:3!3201!98!;13!N2:/2J43>!2:3!2>!@:3N/9B>46!<38/73<5!!]1/43!,I75!C5WD!2@@32:>!;9!

0240B42;3!;13!<9>3!:2;3!;9!2!</>0!98!2:J/;:2:6!:2</B>!/;!/>!/K@9:;27;!;9!79;3!;12;!;13!

(?,!09::30;/97!820;9:!/>!9746!N24/<!89:!</>0>!98!C!0KF!2:32!S:sD5Y^b!0KT5!!

*B:;13:K9:3E!,I75!C5WD!2>>BK3>!;12;!@19;97!2;;37B2;/97!/>!73=4/=/J43!2;!244!

<3@;1>E!Q1/01!/>!79;!2!N24/<!89:!49Q!@19;97!373:=/3>!SR5%5!#'(E!FDD^T5!

34P4@ &S"2+J-*&F&

]1/43!;13!<9>3!4/K/;>!9B;4/73<!/7!&J45!CXC!2:3!89:!@42773<!3\@9>B:3>!;136!

2:3!>;/44!3789:03<!/7!0/:0BK>;2703>!98!200/<37;24!3\@9>B:3E!Q1/01!/>!98;37!;13!02>3!

Q/;1!19;!@2:;/043!097;2K/72;/975!!LB3!;9!;13!B73\@30;3<!72;B:3!98!19;!@2:;/043!

097;2K/72;/97E!;13!28830;3<!@3:>97734!K26!79;!J3!Q32:/7=!;13!K97/;9:/7=!

3IB/@K37;!7303>>2:6!89:!27!200B:2;3!3N24B2;/97!98!<9>35!!,N37!/8!K97/;9:/7=!

3IB/@K37;!/>!J3/7=!Q9:7E!;13!1/=146!49024/H3<!<9>3!</>;:/JB;/97>!;12;!:3>B4;!2:3!

</88/0B4;!;9!K32>B:3!B>/7=!;:2</;/9724!<9>/K3;3:>!S(2H242>E!FDDgT5!!">!>B01E!;13:3!

Q2>!2!733<!89:!2!82>;!27<!:32>972J46!:34/2J43!K3;19<!98!<9>3!:3097>;:B0;/97!89:!

>M/7!097;2K/72;/97E!13703!;13!`"'%Z-#!09<3!Q2>!0:32;3<5!!):/=/72446!<3N349@3<!

89:!B>3!J6!;13!#'(!89:!:3=B42;9:6!@B:@9>3>!`"'%Z-#!S0B::37;46!/7!N3:>/97!WT!/>!

79Q!Q/<346!B>3<!/7!J9;1!/7<B>;:6!27<!202<3K/2!2>!2!IB/0M!27<!388/0/37;!K327>!98!

<3;3:K/7/7=!;13!>3N3:/;6!98!2!>M/7!097;2K/72;/97!/70/<37;5!



! ! Fb!

`"'%Z-#!W!097;2/7>!J3;2!27<!@19;97!<9>/K3;:6!K9<34>E!Q/;1!;13!@19;97!

09K@9737;!B;/4/H/7=!27!3\@27<3<!N3:>/97!98!;13!@:3N/9B>46!<3>0:/J3<!P27;H!27<!

P2KJ3:;!K9<345!!&13!K9>;!>/=7/8/027;!</883:3703!J3;Q337!;13!;Q9!K9<34>!/>!;13!

</>0!2N3:2=/7=!2:32!;12;!Q2>!B>3<!;9!<3;3:K/73!;13!(?,!09::30;/97!820;9:>h!;13!

P27;H!27<!P2KJ3:;!K9<34!B>3>!C!0KF
!Q1/43!`"'%Z-#!B>3>!;13!CD!0KF!2:32!

K27<2;3<!J6!CD(*'FD5CFDC5!!&1/>!</>0:3@2706!432<>!;9!2!</883:37;!>3;!98!

3IB2;/97>!89:!;13!09388/0/37;>!98!,I75!C5F_2E!

!

! 

a = 0.117 + 0.000272E

b =170.8e
"0.001465E

! SC5WC2T!

89:!1!|!D5DF!0K!27<E!

!

! 

a = 0.0458 + 0.000267E

b =147e
"0.00166E

! SC5WCJT!

89:!1!o!D5DF!0KE!Q13:3!1!/>!;13!<3@;1!/7!;/>>B35!!">!Q2>!;13!02>3!Q/;1!;13!P27;H!27<!

P2KJ3:;!K9<34E!`"'%Z-#!2449Q>!89:!;13!<9>3!;9!J3!0240B42;3<!;9!2!</>0!98!

2:J/;:2:6!:2</B>!<3>@/;3!;13!</>0X2N3:2=3<!(?,!09::30;/97>!J3/7=!0240B42;3<!Q/;1!

2!CD!0KF!2N3:2=/7=!2:32!S:sC5U_b!0KT5!

"79;13:!4/K/;2;/97!98!`"'%Z-#!W!/>!;12;!/;!82/4>!;9!2009B7;!89:!@19;97!

2J>9:@;/975!!">!2!:3>B4;E!@19;97!373:=/3>!;12;!Q9B4<!79:K2446!J3!2;;37B2;3<!2:3!

2449Q3<!;9!097;:/JB;3!;9!<9>3!2;!<33@3:!<3@;1>5!!">!2!Q9:M2:9B7<!`"'%Z-#!B>3:>!

KB>;!K2/7;2/7!27!3\;37>/N3!4/J:2:6!98!<3@;1X<3@37<37;!:2</97B04/<3>E!3201!Q/;1!

;13!2@@:9@:/2;3!m@19;97!373:=6!0B;988n5!!&13!`"'%Z-#!B>3:!K27B24!:309KK37<>!



! ! FY!

373:=6!0B;988>!98!FE!FDE!27<!WY!M3`!Q137!0240B42;/7=!;13!%L,E!PL,E!27<!LL,!

:3>@30;/N3465!!&2J43!CXW!>19Q>!<2;2!8:9K!;13!`"'%Z-#!B>3:!K27B24!;12;!

<3K97>;:2;3>!;13!>;:97=!373:=6!<3@37<3703!98!;13!>@30/8/0!=2KK2!:26!097>;27;5!

!"#$%&'(S)&L,.2?2%.&/<%>2?2>&H"=="&G"K&>,4/5"45&?,G&A,(VY&"/&"&?14>52,4&,?&<+,5,4&>15,??&%4%GHKE&

Energy 

Cutoff 

[keV] 

" 

[rad cm2mCi-1hr-1] 

2 14.38 

10  0.96 

20  0.53 

100  0.53 

!

*/72446E!Q1/43!P27;H!27<!P2KJ3:;c>!K9<34!27<!`"'%Z-#!W!09K@2:3!Q344!;9!

9;13:!K3;19<>!89:!0240B42;/7=!;13!<3=:33!98!(?,!09::30;/97!733<3<E!73/;13:!12N3!

J337!</:30;46!N24/<2;3<!B>/7=!3\@3:/K37;24!:3>B4;>5!!]1/43!J9;1!K9<34>!2:3!

9>;37>/J46!J2>3<!97!(12J9;c>!3\@3:/K37;24!:3>B4;>E!;13>3!:3>B4;>!27<!;13!

09::3>@97</7=!27246>/>!12N3!73N3:!J337!@BJ4/>13<!SP27;H!l!P2KJ3:;E!CggDh!

.6:/0ME!CggbT5!



! ! F^!

? M#/0'.#-N,#*+,M0/4(+N,

&13!K9<34!@:9@9>3<!/7!;1/>!Q9:M!>33M>!;9!/K@:9N3!B@97!;19>3!<3>0:/J3<!

/7!%30;/97!C5^!/7!>3N3:24!Q26>G!

• "!;:B3!@9/7;!M3:734!2@@:9201!/>!B>3<!;9!2009B7;!89:!420M!98!(?,!2>!

9@@9>3<!;9!2!</>0X2N3:2=3<!09::30;/975!!%B01!27!2@@:9201!/>!K9:3!
8B7<2K37;2446!>9B7<!27<!2449Q>!89:!;13!K9<34!;9!K33;!3N94N/7=!

B>3:!27<!:3=B42;9:6!733<>!;12;!K26!:3IB/:3!;13!B>3!98!2N3:2=/7=!
2:32>!9;13:!;127!CD!0KF5!

• &13!B>3!98!;13!%@30/8/0!e2KK2!'26!(97>;27;!/>!2J27<973<!27<!Q/;1!
/;!;13!2>>BK@;/97!;12;!C!'!3IB24>!C!:2<5!

• &13!2N3:2=3!<9>3E!79;!;13!;9;24E!;9!;13!</>0!98!/7;3:3>;!/>!0240B42;3<!
2>!K27<2;3<!J6!;13!#'(5!

• ?19;97!2;;37B2;/97!/7!;/>>B3!/>!097>/<3:3<E!;13:3J6!34/K/72;/7=!;13!

733<!89:!27!373:=6!0B;988!;12;!3\04B<3>!49QX373:=6!@19;97>!

• &13!K9<34!/>!J2>3<!97!/7<3@37<37;!K32>B:3K37;>!27<!;13!

:3>B4;27;!<9>3!@:98/43>!2:3!/7<3@37<37;46!N3:/8/3<5!

?3! O59FD<86:5A,5P,6I=,M5B=<,

&13!@:9@9>3<!K9<34!>;2:;>!Q/;1!27!2>>BK@;/97!>/K/42:!;9!;12;!K2<3!J6!

P27;H!27<!P2KJ3:;!S>33!,I75!C5FFTE!JB;!;13!B>3!98!;13!%@30/8/0!e2KK2!'26!

(97>;27;!/>!9K/;;3<G!

!

! 

˙ D CPE = fCPE
˙ D 

0
= fCPE

˙ K ! SF5CT!

Q13:3!8(?,!/>!;13!<3=:33!98!(?,!;12;!12>!J337!201/3N3<E!

! 

˙ D 
0
!/>!;13!B70944/<3<!<9>3!

:2;3!27<!

! 

˙ K !/>!;13!Z,'."!:2;35!!&13!>BJ>;/;B;/97!98!Z,'."!89:!;13!B70944/<3<!

<9>3!/7!,I75!C5WF!/>!2449Q3<!J302B>3!49>>3>!8:9K!J:3K>>;:214B7=!2:3!73=4/=/J435!!



! ! FU!

-;!;137!89449Q>!8:9K!,I75!F5C!;12;!2;!2!=/N37!<3@;1!/7!;/>>B3E!;13!8:20;/97!98!(?,!

;12;!12>!J337!3>;2J4/>13<!/>E!

!

! 

fCPE =
˙ D CPE

˙ K 5
! SF5FT!

$6!B>/7=!2!.97;3!(2:49!>/KB42;/97!@20M2=3!;9!3>;/K2;3!Z,'."!27<!<9>3!2>!2!

8B70;/97!98!<3@;1!S\TE!8(?,!0B:N3>!027!J3!097>;:B0;3<!89:!N2:/9B>!@19;97!373:=/3>5!!

&1/>!2449Q>!89:!;13!8B70;/97!8(?,S\T!;9!J3!3K@/:/02446!<3;3:K/73<!B>/7=!>;27<2:<!

0B:N3X8/;;/7=!;3017/IB3>E!27<!27!/7;3=:2;/97!>/K/42:!;9!;13!973!@3:89:K3<!/7!,I75!

C5Fg!6/34<>!;13!(?,X09::30;3<!<9>3!;9!;13!2:32!98!/7;3:3>;5!

! &9!097>;:B0;!;13!8(?,!0B:N3>!;13!.97;3!(2:49!#!?2:;/043!09<3!N3:>/97!Y!

S.(#?YTE!<3N349@3<!27<!K2/7;2/73<!J6!P9>!"42K9>!#2;/9724!P2J9:2;9:/3>E!Q2>!

B>3<!;9!>/KB42;3!19;!@2:;/043!097;2K/72;/97!>0372:/9>5!!&13!09<3!Q2>!3\30B;3<!97!

):3=97!%;2;3!R7/N3:>/;6c>!S)%RT!+/=1!?3:89:K2703!(9K@B;/7=!(4B>;3:!S+?(TE!

Q1/01!B>3>!3/;13:!C5FE!F5FE!9:!F5_!e+H!LB24X(9:3!".L!)@;3:97!@:903>>9:>E!

<3@37</7=!97!Q12;!79<3>!2:3!2>>/=73<!;9!;13![9J5!

$302B>3!.(#?!/>!B72J43!;9!;2446!3/;13:!;13!<9>3!9:!Z,'."!;9!2!@9/7;E!3201!

mM3:734n!Q2>!K9<343<!2>!2!064/7<3:!Q/;1!2!:2</B>!98!D5DC!0K!27<!2!13/=1;!98!F!{K5!!

&13!373:=6!<3@9>/;/97!;2446!S}*_!;2446T!<3;3:K/73>!;13!373:=6!<3@9>/;3<!/7!2!

=/N37!N94BK3!9:!j0344c!S/7!B7/;>!98!.3`T!J6!>BKK/7=!;13!373:=6!98!244!@2:;/043>!

37;3:/7=!;13!0344!27<!>BJ;:20;/7=!8:9K!;12;!;13!373:=6!98!244!@2:;/043>!;12;!432N3!

;13!03445!!&13!:3>B4;!98!;13!373:=6!<3@9>/;/97!;2446!KB>;!;137!J3!</N/<3<!J6!;13!



! ! F_!

0344c>!K2>>!/7!9:<3:!;9!9J;2/7!2!</:30;!K32>B:3!98!<9>3!S.(#?Y!`945!--G!R>3:>!

.27B24T5!!&13!132;/7=!;2446!S*^!;2446T!/>!B>3<!;9!3>;/K2;3!;13!Z,'."!89:!2!=/N37!

0344!/7!.3`V=5!!-7!;13!097;3\;!98!;13!.(#?!9B;@B;!,I75!C5WW!;137!J309K3>E!

 

! 

fCPE =
*F8

F6 " # r
2
h$

 SF5WT!

Q13:3!:!27<!1!2:3!;13!:2</B>!27<!13/=1;!98!;13!064/7<:/024!0344E!27<!w!/>!;13!<37>/;6!

98!4/IB/<!Q2;3:5!!*/=B:3!FXC!>19Q>!;13!=39K3;:6!;12;!Q2>!B>3<!/7!.(#?!;9!

097>;:B0;!;13!8(?,!820;9:>E!Q13:3!2!064/7<3:!98!Q2;3:!S8B01>/2T!Q2>!B>3<!;9!K9<34!

;/>>B35!!&13!8(?,!820;9:>!Q3:3!K32>B:3<!/7!F!{K!/70:3K37;>!J3;Q337!F!{K!;9!UD!

{K!<3@;1E!27<!/7!CDD!{K!/70:3K37;>!8:9K!UD!{K!;9!C!0K!<3@;15!!&13!B>3!98!;13!F!

{K!/70:3K37;!2;!>12449Q!<3@;1>!Q2>!7303>>2:6!;9!:3>94N3!;13!42:=3!<9>3!=:2</37;!

/7!;1/>!:3=/975!!&13!@19;97!373:=6!:27=3!Q2>!8:9K!D5C!.3`!;9!C!.3`!/7!D5C!.3`!

/70:3K37;>!27<!8:9K!C!.3`!;9!F!.3`!/7!D5F!.3`!/70:3K37;>5!!%/KB42;/97>!98!

@19;97>!Q/;1!373:=/3>!98!YE!FDE!YDE!27<!gD!M3`!Q3:3!24>9!@3:89:K3<5!

&

B2H1G%&D(')&W2>51G%&,?&5+%&H%,=%5GK&1/%.&24&LAZWV&5,&>"$>1$"5%&5+%&?AW8&>,GG%>52,4&?">5,G/E&&8">+&>,$,G&

24&5+%&?2H1G%&G%<G%/%45/&"&.2??%G%45&="5%G2"$[&#$1%&2/&"2G&"4.&?1>+/2"&2/&52//1%E&



! ! Fg!

!

&

B2H1G%&D(D)&O&="H42?2%.&32%-&6HG%%4&/01"G%&24&B2HE&D('9&,?&5+%&LAZW&H%,=%5GKE&

!

]1/43!;13!>K244!M3:734!>/H3!S~^,X_!KPT!Q2>!:3IB/:3<!;9!200B:2;346!K9<34!

;13!<9>3!;9!2!@9/7;E!/;!24>9!7303>>/;2;3<!;13!>/KB42;/97!98!2!42:=3!7BKJ3:!98!

@19;97>!;9!:3<B03!>;2;/>;/024!B703:;2/7;6!=/N37!;12;!/7</N/<B24!@19;97>!12N3!2!

N3:6!49Q!@:9J2J/4/;6!98!/7;3:20;/7=!/7!3201!;2:=3;!N94BK35!!&1/>!:3IB/:3<!

>3=K37;/7=!;13!/7@B;!8/43!89:!2!=/N37!373:=6!/7;9!Fb!>K2443:!/7@B;!8/43>E!3201!

>/KB42;/7=!YD!K/44/97!@19;97>5!!$6!2@@9:;/97/7=!;13!/7@B;>!/7!;1/>!K2773:E!;13!

KB4;/@43!79<3>!9883:3<!J6!;13!+?(!09B4<!J3!B;/4/H3<!;9!<30:32>3!09K@B;/7=!;/K3!

<3>@/;3!;13!820;!;12;!2!@2:24434!/7>;2442;/97!98!.(#?Y!Q2>!79;!2N2/42J435!!.(#?Yc>!

m'"#L!%,,Ln!@2:2K3;3:!Q2>!0127=3<!89:!3201!/7@B;!;9!37>B:3!;12;!</883:37;!

>3IB3703>!98!:27<9K!7BKJ3:>!Q3:3!B>3<!89:!3201!:B75!-7!;9;24E!9N3:!FD!J/44/97!

@19;97>!Q3:3!>/KB42;3<E!Q1/01!:3IB/:3<!9N3:!bDD!<26>!98!(?RX;/K35!!&13!:3>B4;>!



! ! WD!

8:9K!3201!98!;13!/7@B;>!Q3:3!42;3:!09KJ/73<!<B:/7=!@9>;X@:903>>/7=E!Q1/01!;99M!

27!3>;/K2;3<!FWD!19B:>5!!&13!19B:>!4/>;3<!13:3!<9!79;!/704B<3!;/K3!>@37;!97!<2;2!

27246>/>5!

)703!;13!.(#?Y!:3>B4;>!Q3:3!@:903>>3<!;9!6/34<!;13!<3>/:3<!8(?,!0B:N3>!

&2J43(B:N3!WL�!Q2>!B>3<!;9!8/7<!;13!8B70;/97!8(?,S\T5!!&2J43(B:N3!WL�!/>!2!4/732:!

27<!797X4/732:!>B:8203!8/;;/7=!@20M2=3!;12;!8/;>!27<!:27M>!W^EDDD!3IB2;/97>E!9B;!98!

2!4/J:2:6!98!9N3:!bYD!K/44/97E!89:!B>3:!>B@@4/3<!WL!<2;25!&1/>!34/K/72;3>!;13!733<!

89:!;13!;3</9B>!27<!;/K3X097>BK/7=!;:/24!27<!3::9:!2@@:9201!;6@/02446!2>>90/2;3<!

Q/;1!0B:N3!8/;;/7=5!!+9Q3N3:E!;13!W^EDDD!3IB2;/97>!:3;B:73<!J6!&2J43(B:N3!WL�!

Q3:3!>0:B;/7/H3<!27<!27!3\@:3>>/97!09KK97!;9!3201!373:=6!Q2>!89B7<E!Q1/01!

Q2>!/;>348!2!;3</9B>!27<!;/K3X097>BK/7=!;2>M5!!*/7</7=!27!3\@:3>>/97!09KK97!;9!

3201!373:=6!2449Q3<!89:!;13!09388/0/37;>!98!;13!3\@:3>>/97!;9!J3!8/;!2>!8B70;/97>!98!

@19;97!373:=6E!;13:3J6!0:32;/7=!2!=49J24!8/;!89:!8(?,5!

&2J43(B:N3!WL�!Q2>!24>9!B>3<!;9!8/7<!8/;>!89:!;13!373:=6X<3@37<37;!K2>>!

2;;37B2;/97!09388/0/37;!S{VwT;/>>B3!27<!;13!K2>>!373:=6X2J>9:@;/97!09388/0/37;!

S{37VwT;/>>B3!B>/7=!<2;2!9J;2/73<!8:9K!;13!#2;/9724!-7>;/;B;3!98!%;27<2:<>!27<!

&3017949=6!S#-%&T!27<!;13!-7;3:72;/9724!(9KK/>>/97!97!'2</2;/97!R7/;>!27<!

.32>B:3K37;!S-('RT!'3@9:;!bb5!!]1/43!;2J43>!98!;13!09388/0/37;!<2;2!2:3!:32</46!

2N2/42J43E!2!8/;!/>!7303>>2:6!/8!;13!K9<34!/>!;9!2449Q!B>3:>!;9!2:J/;:2:/46!@/0M!@19;97!

373:=/3>5!



! ! WC!

$6!<38/7/;/97E!9703!(?,!/>!201/3N3<!8(?,!/>!3IB24!;9!9735!!">!>B01E!8(?,S\T!Q/44!

J3!2!@/303Q/>3!8B70;/97E!

!

! 

fCPE (x) =

0;        x = 0

fCPE ;   x < xCPE

1;         x > xCPE

" 

# 
$ 

% 
$ 

! SF5bT!

Q13:3!\(?,!/>!;13!3IB/4/J:/BK!<3@;15!!">!Q2>!</>0B>>3<!/7!%30;/97!C5Y5WE!(?,!<3@;1!

/>!2@@:9\/K2;346!3IB24!;9!;13!:27=3!98!;13!K9>;!373:=3;/0!>3097<2:6!3430;:97>!

;12;!2:3!0:32;3<5!!R>/7=!,I75!C5_E!\(?,!S/7!K=V0KFT!/>!=/N37!J6E!

!

! 

x
CPE

= 412Emax

1.265"0.0954 ln(Emax )! SF5YT!

Q13:3!,K2\!/>!;13!K2\/KBK!>3097<2:6!3430;:97!373:=65!!*9:!;1/>!K9<34!/;!/>!

2>>BK3<!;12;!;13!K30127/>K!98!/7;3:20;/97!89:!@19;97>!98!CDD!M3`!9:!43>>!/>!;13!

@19;93430;:/0!38830;E!Q1/43!@19;97>!98!=:32;3:!373:=6!2:3!(9K@;97!>02;;3:3<!

;1:9B=1!C_Dt5!!&13!373:=6!98!;13!>3097<2:6!3430;:97>!/>!;13:389:3!24>9!2!

@/303Q/>3!8B70;/97E!

!

! 

E
max

(Ephoton ) =

Ephoton;              Ephoton " 0.1 MeV

Ephoton

2#

1+ 2#
;   Ephoton > 0.1 MeV

$ 

% 
& 

' 
& 

! SF5YT!

Q13:3!;13!@2:2K3;3:!q!12>!@:3N/9B>46!J337!<38/73<!/7!,I75!C5W5!

$6!09KJ/7/7=!,I7>5!C5CbE!C5CUE!F5CE!27<!F5bE!;13!2N3:2=3!<9>3!:2;3!;13!</>0!

98!/7;3:3>;!/>!=/N37!J6E!



! ! WF!

!

! 

˙ D disc (h,E,A) =
fCPE (x) "# ˙ K (x, E) " dA

dA#

=
S

2A
fCPE ( h

2 +r
2 ) " E "

µen

$

% 

& 
' 

( 

) 
* 

tissue

(h
2 + r

2
)
+1/ 2

e
+ µ $( ) h

2 +r
2

dr
0
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#
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* 

! SF5^T!

Q13:3!'!/>!;13!:2</B>!98!;13!</>0!27<!244!N2:/2J43>!2:3!2>!@:3N/9B>46!<38/73<5!!

,IB2;/97!F5^!6/34<>!27!27246;/0!>94B;/97!Q/;1!09K@43\!09K@9737;>!27<!>9!2!

>;3@Q/>3!/7;3=:2;/97!/>!7303>>2:65!!)73!Q26!;9!2009K@4/>1!;1/>!/>!J6!>3=K37;/7=!

;13!</>0!2:32!/7;9!097037;:/0!:/7=>!S277B4/T!98!3IB24!2:32!S"cT5!!-8!;13!2N3:2=/7=!

2:32!/>!>@4/;!/7;9!#!277B4/!/;!89449Q>!;12;!;13!2:32!98!3201!277B4/!Q/44!J3!"cs"V#5!!-;!

24>9!89449Q>!;12;!;13!</>;2703!8:9K!;13!2N3:2=/7=!2:32!;9!;13!9B;3:!:2</B>!S'[T!98!

3201!277B4/!/>E!

!

! 

R j =
A'

"
+ R j#1

2 ! SF5UT!

Q13:3![!:B7>!8:9K!C!;9!#5!!#9;3!;12;!'#s'E!;13!:2</B>!98!;13!</>05!!)703!;13!N24B3>!

98!'[!12N3!J337!0240B42;3<!;13!<9>3!:2;3!;9!;13!</>0!/>E!

!

! 

˙ D disc (h,E, A) =
S

2N
fCPE ( h

2 +ri
2 ) " E "

µen

#

$ 

% 
& 

' 

( 
) 

tissue

(h
2 + ri

2
)
*1/ 2

e
* µ #( ) h

2 +ri
2

i=1

N

+ ! SF5_T!

Q13:3!:/!/>!K32>B:3<!;9!;13!037;3:!98!3201!277B4/5!



! ! WW!

C '0N)-/N,

C3! O:66:A@,P$70,

*/=B:3>!WXCE!WXFE!27<!WXW!>19Q!;13!8(?,!0B:N3>!;12;!Q3:3!097>;:B0;3<!89:!

D5Y!.3`E!C5D!.3`E!27<!C5^!.3`!@19;97!>9B:03>!:3>@30;/N346!S>33!"@@37</\!"!89:!

244!8(?,!<2;2T5!!]1/43!;13!:3>B4;>!499M!2>!3\@30;3<!S/535E!;13!<9>3!JB/4<!B@!:3=/97!/>!

0432:46!N/>/J43TE!;136!2:3!79;!98!;13!89:K!@:3</0;3<!J6!(12J9;E!P27;HE!27<!P2KJ3:;!

2>!3N/<3703<!J6!;13!420M!98!2=:33K37;!J3;Q337!;13!`"'%Z-#!W!0B:N3!S>33!,I75!

C5F_2T!27<!;13!.(#?Y!:3>B4;>5!!-7>;32<E!B>/7=!;13!&2J43(B:N3�!@20M2=3E!8(?,S\T!

Q2>!89B7<!;9!12N3!;13!=373:24!89:KE!

!

! 

fCPE (x) =
1

a + b " ln(x) + c
x

# 

$ 
% 

& 

' 
( 
! SW5CT!

Q13:3!;13!09388/0/37;>!2E!JE!27<!0!2:3!;13K>34N3>!8B70;/97>!98!373:=6!S/7!B7/;>!98!

.3`T!>B01!;12;E!

!

! 

a(E) =19.77986 +149 +1.85868 " E " ln(E) # 0.00838988 " E
1.5

+3.62352 "10
#5
" E

2
+ 3.34309091 E " ln(E) #10.7243496

E

ln(E)

! SW5F2T!

!

! 

b(E) =1.2166 "10
-12
" E

4
- 5.673 "10

-9
" E

3
+ 7.9415 "10

-6
" E

2

-2.0276 "10
-3
" E +0.32959

! SW5FJT!

!

! 

c(E) = 9.694 "10
-13
" E

4
- 4.861"10

-9
" E

3

+7.765 "10
-6
" E

2
-1.856 " E +0.1467

5! SW5F0T!



! ! Wb!

&1/>!73Q!3\@:3>>/97!89:!8(?,S\T!/>!>19Q7!/7!*/=>5!WXCE!WXFE!27<!WXW!27<!;13:3!/>!

3\034437;!2=:33K37;!Q/;1!;13!.(#?Y!:3>B4;>5!

&

B2H1G%&S(')&?AW8&>1G3%&?,G&"&@EV&L%\&<+,5,4&/,1G>%E&

!

B2H1G%&S(D)&?AW8&>1G3%&?,G&"&'E@&L%\&<+,5,4&/,1G>%E&



! ! WY!

&

B2H1G%&S(S)&?AW8&>1G3%&?,G&"&'EN&L%\&<+,5,4&/,1G>%E&

!

C3? O:66:A@,6I=,#66=AD86:5A,8AB,#Q>59R6:5A,$5=PP:;:=A6>,

&13!&2J43(B:N3!WL�!@20M2=3!Q2>!24>9!B>3<!;9!097>;:B0;!8/;>!89:!;13!K2>>!

2;;37B2;/97!27<!K2>>X373:=6!2J>9:@;/97!09388/0/37;>!/7!>98;!;/>>B3E!Q1/01!Q3:3!

89B7<!;9!J3!@/303Q/>3!8B70;/97>G!

!

! 

µ

"

# 

$ 
% 
& 

' 
( 
tissue

(E) =

1

1.45 )10
*5 + 3810 ) E 2.5 +134400 ) E 3

;     E + 0.02 MeV

e
*3.22*0.11) ln(E )

2 +0.5566 E *0.7713) ln(E )+7.21)10
*4

E
2

;    E > 0.02 MeV

, 

- 
. 

/ 
. 

! SW5WT!

!

! 

µ

"

# 

$ 
% 
& 

' 
( 
tissue

(E) =
a + b ) ln(E) + c ) ln(E)2 + d ) ln(E)3 + e ) ln(E)4

1+ f ) ln(E) + g ) ln(E)2 + h ) ln(E)3 + i ) ln(E)4 + j ) ln(E)5
! SW5bT!



! ! W^!

Q13:3!,!/>!;13!/70/<37;!@19;97!373:=6!/7!.3`5!!&13!09388/0/37;>!/7!,I7!W5b!2:3!

</883:37;!<3@37</7=!97!Q13;13:!;13!/70/<37;!@19;97!373:=6!/>!=:32;3:!9:!43>>!

;127!D5DW!.3`!S>33!&J45!WXCT5!

!"#$%&S(')&A,%??2>2%45/&?,G&5+%&%=<2G2>"$&?25&?,G&5+%&="//(%4%GHK&"#/,G<52,4&>,%??2>2%45E&

Coefficient E#0.03 MeV E>0.03 MeV 

a 2.97E-02 3.07E-02 

b 7.45E-01 4.97E-01 

c 1.52E-02 9.88E-03 

d 2.24E-01 1.82E-01 

e 9.56E-04 -2.39E-04 

f 3.37E-02 7.30E-02 

g -1.51E-04 6.93E-04 

h 2.55E-03 1.52E-02 

i 6.02E-05 3.24E-04 

j 7.74E-05 1.08E-03 

!

*/=B:3>!WXb!27<!WXY!<3K97>;:2;3!;13!<3=:33!;9!Q1/01!,I7>5!W5W!27<!W5b!2<13:3!;9!

;13!2003@;3<!N24B3>!89:!3201!09388/0/37;5!
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B2H1G%&S(V)&A,=<"G2/,4&,?&5+%&?25&?,14.&?,G&5+%&="//(%4%GHK&"#/,G<52,4&>,%??2>2%45&"4.&5+%&ZJ*!]JAC^&

."5"E&

C3C $8<;D<86:A@,+5>=,

&9!0240B42;3!;13!2N3:2=3!<9>3!;9!2!</>0!;13!73Q!3\@:3>>/97!89:!8(?,S\T!

S,I7>5!W5C!27<!W5FT!/>!>BJ>;/;B;3<!/7;9!,I75!F5_!27<!;13!>BKK2;/97!/>!3\30B;3<5!!

*/=B:3>!WX^E!WXUE!27<!WX_!>19Q!2!09K@2:/>97!98!;13!</>0X2N3:2=3<!<9>3!2>!

0240B42;3<!J6!;13!73Q!K9<34!Q/;1!;12;!0240B42;3<!J6!.(#?Y!27<!`"'%Z-#!W5!
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! ! W_!

!

B2H1G%&S(N)&A,=<"G2/,4&,?&>"$>1$"5%.&.,/%&G"5%/&?G,=&LAZWV:&\OC*TJZ&S:&"4.&5+%&4%-&=,.%$&?,G&"&

@ENND&L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&

!

B2H1G%&S(Y)&A,=<"G2/,4&,?&>"$>1$"5%.&.,/%&G"5%/&?G,=&LAZWV:&\OC*TJZ&S:&"4.&5+%&4%-&=,.%$&?,G&"&

@ERSV&L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&
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! ! Wg!

!

B2H1G%&S(R[&A,=<"G2/,4&,?&>"$>1$"5%.&.,/%&G"5%/&?G,=&LAZWV:&\OC*TJZ&S:&"4.&5+%&4%-&=,.%$&?,G&"&

'ESSS&L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&

&13>3!8/=B:3>!>19Q!;12;!;13!73Q!K9<34!9883:>!2!>/=7/8/027;!/K@:9N3K37;!

9N3:!`"'%Z-#!WE!JB;!>/=7/8/027;46!9N3:3>;/K2;3>!<9>3!2;!>12449Q!<3@;1>5!!&2J43!

WXF!>19Q>!2!>BKK2:6!98!;13!@3:89:K2703!98!;13!73Q!K9<34!89:!;13!373:=/3>!98!

D5^^F!27<!C5WWW!.3`5!!&13!@3:037;!</883:3703>!:3@9:;3<!/7!&J45!WXF!2:3!:342;/N3!;9!

;13!.(#?Y!<9>3!3>;/K2;3>!27<!@3:037;!/K@:9N3K37;!/>!<38/73<!2>!;13!</883:3703!

J3;Q337!;13!73Q!K9<34!27<!`"'%Z-#!W!9N3:!;13!09::3>@97</7=!.(#?Y!:3>B4;5!!!

-7/;/2446E!;13!/72J/4/;6!98!;13!K9<34!;9!200B:2;346!0240B42;3!<9>3!2;!>12449Q!

<3@;1>!/>!@BHH4/7=E!3>@30/2446!=/N37!;13!049>3!2=:33K37;!J3;Q337!8(?,S\T!27<!

.(#?Y!/7!%30;/97!W5C5!!-8!;13!<9>3!;9!2!@9/7;!027!J3!200B:2;346!@:3</0;3<E!/;!>33K>!

;12;!;13!Q3/=1;3<!2N3:2=3!98!244!;13!@9/7;>!97!;13!</>0!98!/7;3:3>;!>19B4<!@:9N/<3!

!"!#

!"$#

!"%#

!"&#

!"'#

("!#

("$#

("%#

("&#

("'#

$"!#

!"!# !"$# !"%# !"&# !"'# ("!# ("$#

!
"
#$
%&
'
(
)
*'
+
"
,"
-
.%

!$',+%&/0.%

1222%3$4%5"67/$%89$7:;$<%=9$7%1>%/0?%%
)*+,-# +./#)01.2# 345678+#9#



! ! bD!

27!3IB2446!200B:2;3!K32>B:3!98!;13!2N3:2=3!<9>35!!&13!9:/=/7!98!;1/>!/7200B:206!

>;3K>!8:9K!27!2>>BK@;/97!;12;!/>!/K@4/0/;!/7!;13!<38/7/;/97!98!8(?,S\T!/;>3485!

!"#$%&S(D)&*1=="GK&,?&5+%&>,=<"G2/,4/&=".%&24&B2H/E&S(N:&S(Y:&"4.&S(RE&

Photon 

Energy 0.662 MeV 1.333 MeV 

Depth [cm] 

% 

Difference 

% 

Improvement 

% 

Difference 

% 

Improvement 

0.007 58.34 78.06 84.12 193.88 

0.010 47.68 62.73 72.98 165.82 

0.020 28.14 38.54 50.19 112.87 

0.030 17.60 27.35 36.64 86.01 

0.040 12.72 21.67 28.24 69.37 

0.050 8.72 18.07 23.62 58.67 

0.060 4.97 16.25 18.28 49.90 

0.070 2.93 14.03 15.00 43.42 

0.080 1.04 13.68 11.64 38.12 

0.090 0.55 12.96 9.43 33.69 

0.100 -0.52 13.55 6.61 30.27 

!

C3G /I=,*==B,P59,8,N;866=9,$599=;6:5A,

]137!B>/7=!.(#?Y!;9!3>;/K2;3!8(?,!2;!N2:/9B>!<3@;1>!27<!373:=/3>E!;13!

=39K3;:6!98!;13!>/KB42;/97>!Q3:3!097>;:B0;3<!>9!;12;!9746!;19>3!@2:;/043!;:20M>!

;12;!09/70/<3<!Q/;1!;13!2\/>!98!;13!>9B:03!Q3:3!3\2K/73<!S>33!*/=>5!FXC!27<!FXFT5!!

-713:37;!/7!;1/>!>3;B@!/>!;13!2>>BK@;/97!;12;!;13:3!/>!79!@19;97!9:!3430;:97!49>>!2;!

;13!2/:X;/>>B3!/7;3:82035!!+9Q3N3:E!2>!*/=5!WXg!>19Q>E!Q/;1!/70:32>/7=!27=43!SiT!;13!

M3:734!98!/7;3:3>;!/>!J:9B=1;!049>3:!;9!;13!>M/7!>B:8203!27<!/>!;13:389:3!K9:3!4/M346!

;9!3\@3:/3703!2!<30:32>3<!<9>3!<B3!;9!@2:;/043>!432N/7=!;13!N94BK35!!-7!9;13:!

Q9:<>E!;13!(?,!09::30;/97!2>!@:3N/9B>46!097>;:B0;3<!2>>BK3<!;12;!L-sL--sL---E!

Q137!/7!20;B24/;6!L-oL--oL---5!
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!

B2H1G%&S(Q)&*>+%="52>&/+,-24H&5+%&,G2%45"52,4&,?&_&"4.&25/&%??%>5&,4&5+%&5"GH%5&`%G4%$E&

&9!09::30;!89:!;1/>!3::9:!2!>02;;3:!09::30;/97!820;9:!S>0T!/>!<38/73<!>B01!

;12;E!

!

! 

s
c
(x,",E) =

D(x,",E)

D(x,0,E)
! SW5YT!

Q13:3!\!/>!;13!@2;1!437=;1!;9!;13!M3:734E!i!/>!2>!<38/73<!/7!*/=5!WXgE!27<!,!/>!;13!

@19;97!373:=65!!&13!>02;;3:!09::30;/97!/>!;137!/709:@9:2;3<!/7;9!,I75!F5_E!

!

! 

˙ D disc (h,E,A) =
S

2N
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2 + h
2
) " E "

µen
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) 
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i=1

N

-

sc ( ri

2 + h
2
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.1
(ri /h), E) " (h

2 + ri

2
)
.1/ 2

e
. µ #( ) h

2 +ri
2 / 
0 1 E

! SW5^T!
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!

! 

" = tan
#1
(r /h) 5! SW5UT!
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! ! bF!

.(#?Y!Q2>!B>3<!;9!3>;/K2;3!>0!2;!373:=/3>!:27=/7=!8:9K!D5F!;9!F!.3`!/7!

D5F!.3`!/70:3K37;>h!27=43>!8:9K!D�!;9!_D�!/7!CD�!/70:3K37;>!2>!Q344!2>!27!

2<</;/9724!27=43!98!_U�h!27<!;13!@2;1!437=;1>!D5FWE!D5bE!D5UE!C5YE!27<!F!0K5!!&13!

=39K3;:6!98!;13!>/KB42;/97>!Q2>!/<37;/024!;9!;12;!B>3<!89:!;13!<3;3:K/72;/97!98!

8(?,!Q/;1!;13!3\03@;/97!98!;13!M3:734!>12@3!27<!>/H3E!Q1/01!Q2>!K9<343<!2>!2!

>@13:3!98!:2</B>!D5DC!0K5!!*/=B:3!WXCD!>19Q>!2!K2=7/8/02;/97!98!;13!=39K3;:65!

!

B2H1G%&S('@E)&*>+%="52>&,?&5+%&H%,=%5GK&1/%.&24&LAZWV&5,&.%5%G=24%&5+%&/>"55%G&>,GG%>52,4&?">5,G&

6/>9E&&a$1%&2/&1/%.&5,&G%<G%/%45&"2G&"4.&?1>+/2"&2/&52//1%E&&Z,5%)&5+%&/,1G>%&<,245&+"/&#%%4&+2H+$2H+5%.&5,&

,G2%45&5+%&/2=1$"52,4E&&

*/=B:3>!WXCC!27<!WXCF!>19Q!;13!3>;/K2;3<!N24B3>!98!;13!>02;;3:!820;9:E!

Q1/01!3\1/J/;>!2!>;:97=!<3@37<3703!97!;13!27=43!;9!;13!2\/>!SiT5!!)8!@2:;/0B42:!

/7;3:3>;!/>!;13!:342;/N3!/7<3@37<3703!98!>0!Q/;1!:3>@30;!;9!@19;97!@2;1!437=;1!S\T!

27<!373:=6!S,T5!!&13!:342;/N3!>;2J/4/;6!98!>0!/7!:342;/97!;9!;13>3!N2:/2J43>!2449Q>!89:!

;13!89:KB42;/97!@:9@9>3<!/7!,I75!W5Y!;9!J3!>/K@4/8/3<!>9!;12;!>0!/>!2!8B70;/97!98!

*

Source



! ! bW!

27=43!97465!!"4>9!98!79;3!/>!;12;!>0!/>!N3:6!732:46!973!2;!244!27=43>!89:!373:=/3>!43>>!

;127!D5^!.3`E!Q1/01!2449Q>!89:!8B:;13:!>/K@4/8/02;/975!

!

B2H1G%&S('')&*1=="GK&,?&5+%&LAZWV&G%/1$5/&?,G&5+%&%??%>5&,?&%4%GHK&,4&5+%&/>"55%G&?">5,G&6/>9E&

!

B2H1G%&S('D)&*1=="GK&,?&5+%&LAZWV&G%/1$5/&?,G&5+%&%??%>5&,?&<"5+&$%4H5+&,4&5+%&/>"55%G&?">5,G&6/>9&?,G&"&

'EN&L%\&/,1G>%E&

!"!!#

!"$!#

!"%!#

!"&!#

!"'!#

("!!#

("$!#

!# (!# $!# )!# %!# *!# &!# +!# '!# ,!# (!!#

! "
#

$%&'(#)*(&+((!,#

-.(#/0("1#23#4.212%#/%(+&5#2%#!"#
$!!#-./# %!!#-./# &!!#-./# '!!#-./# ($!!#-./# (&!!#-./# ('!!#-./#

!"!!#

!"$!#

!"%!#

!"&!#

!"'!#

("!!#

("$!#

!# (!# $!# )!# %!# *!# &!# +!# '!# ,!# (!!#

! "
#

$%&'(#)*(&+((!,#

-.(#/0("1#23#451.#6(%&1.#2%#!"#
!"$)#-.# !"%#-.# !"+#-.# ("*#-.#



! ! bb!

R>/7=!&2J43(B:N3�E!;13!8/;!89:!;13!>02;;3:!820;9:!Q2>!89B7<!;9!J3E!

!

! 

s
c
(") =

1

#1.57 + 3.34 $10
#4" 2.5 # 3.25 $10#5" 3

5! SW5_T!

*/=B:3!WXCW!@:9N/<3>!2!09K@2:/>97!98!;13!>02;;3:!820;9:!8/;!;9!;13!.(#?!Y!:3>B4;>5!!

e/N37!;13!2@@:9\/K2;/97>!;12;!12N3!J337!K2<3!/7!27!3889:;!;9!>/K@46!;13!K9<34E!

;13!3\@:3>>/97!89:!>0SiT!K2;013>!;13!3\@3:/K37;24!:3>B4;>!Q3445!!+9Q3N3:E!2>!027!

24>9!J3!>337!/7!*/=5!WXCWE!;13!N24B3>!98!>0!0240B42;3<!J6!,I75!W5_!3\@3:/3703!;13/:!

=:32;3>;!<3N/2;/97!8:9K!;13!.(#?Y!3>;/K2;3>!2;!42:=3!27=43>!SoUD�T!27<!49Q3:!

373:=/3>!S�D5^!.3`T5!

!

B2H1G%&S('S)&A,=<"G2/,4&,?&/>6_9&5,&5+%&LAZWV&G%/1$5/E&

!

!"!!#

!"$!#

!"%!#

!"&!#

!"'!#

("!!#

("$!#

!# (!# $!# )!# %!# *!# &!# +!# '!# ,!# (!!#

! "
#

$%&'(#)*(&+((!,#

-./01+2!.%#.3#!"#
&!!#-./# ($!!#-./# ('!!#-./# 012#



! ! bY!

R>/7=!,I75!W5^!;9!0240B42;3!;13!(?,X!27<!>02;;3:X09::30;3<!<9>3!6/34<>!;13!

:3>B4;>!@:3>37;3<!/7!*/=>5!WXCbE!WXCYE!27<!WXC^5!!&2J43!WXW!>BKK2:/H3>!;13!>2K3!

<2;2!89:!;13!373:=/3>!98!D5^^F!27<!C5WWW!.3`5!!"=2/7E!;13!@3:037;!</883:3703>!

:3@9:;3<!/7!&J45!WXW!2:3!:342;/N3!;9!;13!.(#?Y!<9>3!3>;/K2;3>!27<!@3:037;!

/K@:9N3K37;!/>!<38/73<!2>!;13!</883:3703!J3;Q337!;13!73Q!K9<34!27<!`"'%Z-#!W!

9N3:!;13!09::3>@97</7=!.(#?Y!:3>B4;5!!&13>3!:3>B4;>!>19Q!;12;!;13:3!/>!3\034437;!

2=:33K37;!J3;Q337!;13!73Q!K9<34!27<!;13!<9>3!3>;/K2;3<!J6!.(#?Y5!!&13!

B7<3:3>;/K2;/97!98!<9>3!2;!42:=3:!<3@;1>!89:!;13!D5^^F!.3`!>/KB42;/97!/>!2!:3>B4;!

98!;13!>/K@4/8/02;/97>!K2<3!Q137!<3;3:K/7/7=!;13!3\@:3>>/97!89:!>05!!";!49Q3:!

373:=/3>!,I75!W5_!B7<3:3>;/K2;3>!;13!N24B3!98!>0!S>33!*/=5!WXCWTE!27<!;1/>!38830;!

@3:>/>;>!Q137!;13!<9>3!/>!/7;3=:2;3<!9N3:!;13!</>0!>B:82035!

!

B2H1G%&S('U)&A,=<"G2/,4&,?&.,/%&G"5%/&>"$>1$"5%.&#K&LAZWV:&\OC*TJZ&S:&"4.&5+2/&-,G`&?,G&"&@ENND&

L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&

!"!#

!"$#

!"%#

!"&#

!"'#

("!#

("$#

!"!# !"$# !"%# !"&# !"'# ("!# ("$#

!
"
#$
%&
'
(
)
*'
+
"
,"
-
.%

!$',+%&/0.%

12334%5$6%7"89/$%:;$9<=$>%?;$9%@1%/04%

)*+,-# ./012/3#)43/5# 67.89:+#;#



! ! b^!

!

B2H1G%&S('V)&A,=<"G2/,4&,?&.,/%&G"5%/&>"$>1$"5%.&#K&LAZWV:&\OC*TJZ&S:&"4.&5+2/&-,G`&?,G&"&@ERSV&

L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&

!

B2H1G%&S('N)&A,=<"G2/,4&,?&.,/%&G"5%/&>"$>1$"5%.&#K&LAZWV:&\OC*TJZ&S:&"4.&5+2/&-,G`&?,G&"&'ESSS&

L%\&<+,5,4&/,1G>%&"3%G"H%.&,3%G&'@&>=DE&

!"!#

!"$#

!"%#

!"&#

!"'#

("!#

("$#

("%#

!"!# !"$# !"%# !"&# !"'# ("!# ("$#

!
"
#$
%&
'
(
)
*'
+
"
,"
-
.%

!$',+%&/0.%

12345%6$7%8"9:/$%;<$:=>$?%@<$:%A1%/0B%

)*+,-# +./#)01.2# 345678+#9#

!"!#

!"$#

!"%#

!"&#

!"'#

("!#

("$#

("%#

("&#

("'#

$"!#

!"!# !"$# !"%# !"&# !"'# ("!# ("$#

!
"
#$
%&
'
(
)
*'
+
"
,"
-
.%

!$',+%&/0.%

12333%4$5%6"78/$%9:$8;<$=%>:$8%1?%/0@%

)*+,-# +./#)01.2# 345678+#9#



! ! bU!

!"#$%&S(S)&*1=="GK&,?&5+%&>,=<"G2/,4/&=".%&24&B2H/E&S('U:&S('V:&"4.&S('NE&

Photon 

Energy 0.662 MeV 1.333 MeV 

Depth [cm] 

% 

Difference 

% 

Improvement 

% 

Difference 

% 

Improvement 

0.007 2.02 134.37 2.53 275.46 
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.03E+02 5.77E-05 3.97E+00 5.83E-03 3.87E-02 5.83E-03 9.73E-03 2.63E-02 

4.00E-04 8.42E+01 5.77E-05 4.43E+00 5.52E-03 5.26E-02 5.52E-03 1.94E-02 3.88E-02 

6.00E-04 7.37E+01 2.89E-05 4.68E+00 5.23E-03 6.35E-02 5.23E-03 2.89E-02 4.90E-02 

8.00E-04 6.62E+01 2.89E-05 4.82E+00 5.09E-03 7.28E-02 5.09E-03 3.84E-02 5.80E-02 

1.00E-03 6.04E+01 2.89E-05 4.88E+00 5.06E-03 8.07E-02 5.06E-03 4.77E-02 6.62E-02 

1.20E-03 5.57E+01 2.89E-05 4.91E+00 4.98E-03 8.81E-02 4.98E-03 5.70E-02 7.39E-02 

1.40E-03 5.18E+01 2.89E-05 4.94E+00 4.91E-03 9.54E-02 4.91E-03 6.61E-02 8.11E-02 

1.60E-03 4.84E+01 2.89E-05 4.88E+00 4.94E-03 1.01E-01 4.94E-03 7.52E-02 8.81E-02 

1.80E-03 4.54E+01 2.89E-05 4.90E+00 4.80E-03 1.08E-01 4.80E-03 8.42E-02 9.47E-02 

2.00E-03 4.27E+01 2.89E-05 4.85E+00 4.87E-03 1.14E-01 4.87E-03 9.31E-02 1.01E-01 

2.20E-03 4.03E+01 2.89E-05 4.82E+00 4.91E-03 1.20E-01 4.91E-03 1.02E-01 1.07E-01 

2.40E-03 3.82E+01 2.89E-05 4.76E+00 4.87E-03 1.25E-01 4.87E-03 1.11E-01 1.13E-01 

2.60E-03 3.62E+01 2.89E-05 4.68E+00 4.88E-03 1.29E-01 4.88E-03 1.19E-01 1.19E-01 

2.80E-03 3.44E+01 2.89E-05 4.64E+00 4.88E-03 1.35E-01 4.88E-03 1.28E-01 1.25E-01 

3.00E-03 3.27E+01 2.89E-05 4.59E+00 4.84E-03 1.40E-01 4.84E-03 1.36E-01 1.31E-01 

3.20E-03 3.12E+01 2.89E-05 4.50E+00 4.90E-03 1.44E-01 4.90E-03 1.45E-01 1.36E-01 

3.40E-03 2.97E+01 2.89E-05 4.45E+00 4.92E-03 1.50E-01 4.92E-03 1.53E-01 1.42E-01 
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

3.60E-03 2.84E+01 2.89E-05 4.39E+00 4.84E-03 1.55E-01 4.84E-03 1.61E-01 1.47E-01 

3.80E-03 2.71E+01 2.89E-05 4.31E+00 5.01E-03 1.59E-01 5.01E-03 1.70E-01 1.53E-01 

4.00E-03 2.60E+01 2.89E-05 4.26E+00 4.94E-03 1.64E-01 4.94E-03 1.78E-01 1.58E-01 

4.20E-03 2.49E+01 2.89E-05 4.20E+00 5.00E-03 1.69E-01 5.00E-03 1.86E-01 1.63E-01 

4.40E-03 2.39E+01 2.89E-05 4.11E+00 5.04E-03 1.72E-01 5.04E-03 1.94E-01 1.68E-01 

4.60E-03 2.29E+01 2.89E-05 4.05E+00 4.99E-03 1.77E-01 4.99E-03 2.01E-01 1.73E-01 

4.80E-03 2.20E+01 2.89E-05 3.98E+00 5.12E-03 1.81E-01 5.12E-03 2.09E-01 1.78E-01 

5.00E-03 2.11E+01 2.89E-05 3.88E+00 5.03E-03 1.84E-01 5.03E-03 2.17E-01 1.83E-01 

5.20E-03 2.03E+01 2.89E-05 3.83E+00 5.07E-03 1.89E-01 5.07E-03 2.24E-01 1.88E-01 

5.40E-03 1.95E+01 2.89E-05 3.74E+00 5.29E-03 1.91E-01 5.29E-03 2.32E-01 1.93E-01 

5.60E-03 1.88E+01 2.89E-05 3.71E+00 5.22E-03 1.98E-01 5.22E-03 2.39E-01 1.98E-01 

5.80E-03 1.81E+01 2.89E-05 3.64E+00 5.34E-03 2.01E-01 5.34E-03 2.47E-01 2.02E-01 

6.00E-03 1.74E+01 2.89E-05 3.60E+00 5.26E-03 2.06E-01 5.26E-03 2.54E-01 2.07E-01 

6.20E-03 1.68E+01 5.77E-05 3.52E+00 5.33E-03 2.09E-01 5.33E-03 2.61E-01 2.12E-01 

6.40E-03 1.62E+01 5.77E-05 3.47E+00 5.44E-03 2.14E-01 5.44E-03 2.69E-01 2.16E-01 

6.60E-03 1.56E+01 5.77E-05 3.40E+00 5.46E-03 2.18E-01 5.46E-03 2.76E-01 2.21E-01 

6.80E-03 1.51E+01 5.77E-05 3.38E+00 5.41E-03 2.24E-01 5.41E-03 2.83E-01 2.26E-01 

7.00E-03 1.46E+01 5.77E-05 3.29E+00 5.54E-03 2.26E-01 5.54E-03 2.90E-01 2.30E-01 

1.00E-02 9.10E+00 5.77E-05 2.63E+00 6.10E-03 2.89E-01 6.10E-03 3.87E-01 2.95E-01 

2.00E-02 2.93E+00 1.15E-04 1.39E+00 8.02E-03 4.74E-01 8.03E-03 6.24E-01 4.87E-01 

3.00E-02 1.38E+00 1.73E-04 8.72E-01 1.10E-02 6.31E-01 1.10E-02 7.69E-01 6.53E-01 

4.00E-02 7.96E-01 2.31E-04 6.46E-01 1.23E-02 8.12E-01 1.23E-02 8.58E-01 8.01E-01 

5.00E-02 5.15E-01 2.89E-04 4.73E-01 1.48E-02 9.19E-01 1.48E-02 9.13E-01 9.31E-01 

6.00E-02 3.60E-01 3.46E-04 3.75E-01 1.60E-02 1.04E+00 1.60E-02 9.47E-01 1.04E+00 

7.00E-02 2.65E-01 4.04E-04 2.78E-01 1.88E-02 1.05E+00 1.88E-02 9.67E-01 1.14E+00 

8.00E-02 2.03E-01 4.62E-04 2.23E-01 2.27E-02 1.10E+00 2.27E-02 9.80E-01 1.23E+00 

9.00E-02 1.61E-01 5.20E-04 1.78E-01 2.28E-02 1.11E+00 2.28E-02 9.88E-01 1.30E+00 

1.00E-01 1.30E-01 5.77E-04 1.35E-01 3.08E-02 1.03E+00 3.08E-02 9.92E-01 1.00E+00 

1.10E-01 1.08E-01 6.35E-04 1.17E-01 3.01E-02 1.08E+00 3.01E-02 9.95E-01 1.00E+00 

!



! ! ^b!

!"#$%&N(D)&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&N@@&`%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&

3"$1%/&"/&>"$>1$"5%.&#K&\OC*TJZ&S&"4.&5+%&4%-&=,.%$E&

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.23E+02 5.77E-05 3.35E+00 6.49E-03 2.73E-02 6.50E-03 7.90E-03 1.78E-02 

4.00E-04 1.01E+02 5.77E-05 3.69E+00 6.17E-03 3.66E-02 6.18E-03 1.57E-02 2.62E-02 

6.00E-04 8.80E+01 2.89E-05 3.89E+00 5.79E-03 4.42E-02 5.79E-03 2.35E-02 3.30E-02 

8.00E-04 7.91E+01 2.89E-05 4.01E+00 5.75E-03 5.07E-02 5.75E-03 3.12E-02 3.91E-02 

1.00E-03 7.22E+01 2.89E-05 4.03E+00 5.70E-03 5.58E-02 5.70E-03 3.89E-02 4.46E-02 

1.20E-03 6.66E+01 2.89E-05 4.04E+00 5.64E-03 6.07E-02 5.64E-03 4.65E-02 4.98E-02 

1.40E-03 6.19E+01 2.89E-05 4.07E+00 5.67E-03 6.58E-02 5.67E-03 5.40E-02 5.47E-02 

1.60E-03 5.78E+01 2.89E-05 4.05E+00 5.53E-03 7.00E-02 5.53E-03 6.15E-02 5.94E-02 

1.80E-03 5.42E+01 2.89E-05 4.07E+00 5.45E-03 7.50E-02 5.45E-03 6.89E-02 6.39E-02 

2.00E-03 5.10E+01 2.89E-05 3.99E+00 5.47E-03 7.81E-02 5.47E-03 7.63E-02 6.82E-02 

2.20E-03 4.82E+01 2.89E-05 3.99E+00 5.43E-03 8.28E-02 5.43E-03 8.36E-02 7.24E-02 

2.40E-03 4.56E+01 2.89E-05 3.91E+00 5.68E-03 8.58E-02 5.69E-03 9.08E-02 7.65E-02 

2.60E-03 4.32E+01 2.89E-05 3.89E+00 5.61E-03 9.00E-02 5.61E-03 9.80E-02 8.06E-02 

2.80E-03 4.11E+01 2.89E-05 3.88E+00 5.46E-03 9.44E-02 5.46E-03 1.05E-01 8.45E-02 

3.00E-03 3.91E+01 2.89E-05 3.82E+00 5.44E-03 9.77E-02 5.44E-03 1.12E-01 8.84E-02 

3.20E-03 3.72E+01 2.89E-05 3.77E+00 5.37E-03 1.01E-01 5.37E-03 1.19E-01 9.21E-02 

3.40E-03 3.55E+01 2.89E-05 3.74E+00 5.37E-03 1.05E-01 5.37E-03 1.26E-01 9.59E-02 

3.60E-03 3.39E+01 2.89E-05 3.65E+00 5.43E-03 1.07E-01 5.43E-03 1.33E-01 9.96E-02 

3.80E-03 3.24E+01 2.89E-05 3.59E+00 5.59E-03 1.11E-01 5.59E-03 1.40E-01 1.03E-01 

4.00E-03 3.11E+01 2.89E-05 3.56E+00 5.39E-03 1.14E-01 5.39E-03 1.47E-01 1.07E-01 

4.20E-03 2.97E+01 2.89E-05 3.47E+00 5.62E-03 1.17E-01 5.62E-03 1.53E-01 1.10E-01 

4.40E-03 2.85E+01 2.89E-05 3.44E+00 5.54E-03 1.21E-01 5.54E-03 1.60E-01 1.14E-01 

4.60E-03 2.74E+01 2.89E-05 3.38E+00 5.65E-03 1.24E-01 5.65E-03 1.67E-01 1.17E-01 

4.80E-03 2.63E+01 2.89E-05 3.33E+00 5.73E-03 1.27E-01 5.73E-03 1.73E-01 1.21E-01 

5.00E-03 2.52E+01 2.89E-05 3.28E+00 5.56E-03 1.30E-01 5.56E-03 1.80E-01 1.24E-01 

5.20E-03 2.43E+01 2.89E-05 3.22E+00 5.70E-03 1.33E-01 5.70E-03 1.86E-01 1.27E-01 

5.40E-03 2.33E+01 2.89E-05 3.15E+00 5.84E-03 1.35E-01 5.84E-03 1.93E-01 1.31E-01 

5.60E-03 2.25E+01 2.89E-05 3.11E+00 5.97E-03 1.38E-01 5.97E-03 1.99E-01 1.34E-01 

5.80E-03 2.16E+01 2.89E-05 3.09E+00 5.84E-03 1.43E-01 5.84E-03 2.06E-01 1.37E-01 

6.00E-03 2.08E+01 2.89E-05 3.03E+00 5.85E-03 1.45E-01 5.85E-03 2.12E-01 1.41E-01 

6.20E-03 2.01E+01 5.77E-05 2.99E+00 6.02E-03 1.49E-01 6.02E-03 2.18E-01 1.44E-01 



! ! ^Y!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

6.40E-03 1.94E+01 5.77E-05 2.92E+00 5.96E-03 1.51E-01 5.96E-03 2.24E-01 1.47E-01 

6.60E-03 1.87E+01 5.77E-05 2.89E+00 5.93E-03 1.54E-01 5.93E-03 2.30E-01 1.50E-01 

6.80E-03 1.81E+01 5.77E-05 2.86E+00 5.92E-03 1.58E-01 5.92E-03 2.36E-01 1.53E-01 

7.00E-03 1.74E+01 5.77E-05 2.81E+00 6.08E-03 1.61E-01 6.08E-03 2.42E-01 1.57E-01 

1.00E-02 1.09E+01 5.77E-05 2.24E+00 6.65E-03 2.06E-01 6.65E-03 3.27E-01 2.02E-01 

2.00E-02 3.50E+00 1.15E-04 1.21E+00 9.08E-03 3.46E-01 9.08E-03 5.48E-01 3.43E-01 

3.00E-02 1.65E+00 1.73E-04 7.89E-01 1.09E-02 4.77E-01 1.09E-02 6.96E-01 4.73E-01 

4.00E-02 9.51E-01 2.31E-04 5.68E-01 1.36E-02 5.97E-01 1.36E-02 7.95E-01 5.97E-01 

5.00E-02 6.15E-01 2.89E-04 4.44E-01 1.33E-02 7.22E-01 1.33E-02 8.62E-01 7.15E-01 

6.00E-02 4.30E-01 3.46E-04 3.42E-01 1.84E-02 7.96E-01 1.84E-02 9.07E-01 8.26E-01 

7.00E-02 3.17E-01 4.04E-04 2.81E-01 1.93E-02 8.88E-01 1.93E-02 9.38E-01 9.29E-01 

8.00E-02 2.43E-01 4.62E-04 2.41E-01 2.34E-02 9.91E-01 2.34E-02 9.58E-01 1.02E+00 

9.00E-02 1.92E-01 5.20E-04 2.00E-01 2.09E-02 1.04E+00 2.09E-02 9.72E-01 1.11E+00 

1.00E-01 1.56E-01 5.77E-04 1.69E-01 2.55E-02 1.09E+00 2.55E-02 9.81E-01 1.19E+00 

1.10E-01 1.29E-01 6.35E-04 1.36E-01 3.61E-02 1.06E+00 3.61E-02 9.87E-01 1.26E+00 

1.20E-01 1.08E-01 6.93E-04 1.15E-01 2.92E-02 1.06E+00 2.92E-02 9.91E-01 1.32E+00 

!

!"#$%&N(S)&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&Y@@&`%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&

3"$1%/&"/&>"$>1$"5%.&#K&\OC*TJZ&S&"4.&5+%&4%-&=,.%$E&

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.42E+02 5.77E-05 2.88E+00 7.63E-03 2.03E-02 7.63E-03 6.42E-03 1.31E-02 

4.00E-04 1.16E+02 5.77E-05 3.19E+00 6.84E-03 2.74E-02 6.84E-03 1.28E-02 1.93E-02 

6.00E-04 1.02E+02 2.89E-05 3.30E+00 6.76E-03 3.25E-02 6.76E-03 1.91E-02 2.44E-02 

8.00E-04 9.15E+01 2.89E-05 3.42E+00 6.44E-03 3.74E-02 6.44E-03 2.54E-02 2.88E-02 

1.00E-03 8.35E+01 2.89E-05 3.44E+00 6.28E-03 4.12E-02 6.28E-03 3.17E-02 3.29E-02 

1.20E-03 7.70E+01 2.89E-05 3.41E+00 6.45E-03 4.43E-02 6.45E-03 3.79E-02 3.67E-02 

1.40E-03 7.15E+01 2.89E-05 3.46E+00 6.30E-03 4.83E-02 6.30E-03 4.41E-02 4.03E-02 

1.60E-03 6.68E+01 2.89E-05 3.46E+00 6.12E-03 5.18E-02 6.12E-03 5.02E-02 4.38E-02 

1.80E-03 6.27E+01 2.89E-05 3.45E+00 6.01E-03 5.51E-02 6.01E-03 5.63E-02 4.71E-02 

2.00E-03 5.90E+01 2.89E-05 3.46E+00 5.82E-03 5.86E-02 5.82E-03 6.23E-02 5.03E-02 

2.20E-03 5.57E+01 2.89E-05 3.43E+00 6.17E-03 6.15E-02 6.17E-03 6.84E-02 5.34E-02 



! ! ^^!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.40E-03 5.27E+01 2.89E-05 3.36E+00 6.30E-03 6.38E-02 6.30E-03 7.43E-02 5.64E-02 

2.60E-03 5.00E+01 2.89E-05 3.33E+00 5.98E-03 6.66E-02 5.98E-03 8.03E-02 5.93E-02 

2.80E-03 4.75E+01 2.89E-05 3.27E+00 6.35E-03 6.90E-02 6.35E-03 8.62E-02 6.22E-02 

3.00E-03 4.52E+01 2.89E-05 3.26E+00 6.15E-03 7.23E-02 6.15E-03 9.20E-02 6.51E-02 

3.20E-03 4.30E+01 2.89E-05 3.20E+00 6.02E-03 7.43E-02 6.02E-03 9.79E-02 6.79E-02 

3.40E-03 4.11E+01 2.89E-05 3.15E+00 6.05E-03 7.67E-02 6.05E-03 1.04E-01 7.06E-02 

3.60E-03 3.92E+01 2.89E-05 3.15E+00 6.00E-03 8.03E-02 6.00E-03 1.09E-01 7.33E-02 

3.80E-03 3.75E+01 2.89E-05 3.07E+00 6.10E-03 8.18E-02 6.10E-03 1.15E-01 7.60E-02 

4.00E-03 3.59E+01 2.89E-05 3.06E+00 6.18E-03 8.53E-02 6.19E-03 1.21E-01 7.86E-02 

4.20E-03 3.44E+01 2.89E-05 2.99E+00 6.10E-03 8.71E-02 6.10E-03 1.26E-01 8.12E-02 

4.40E-03 3.30E+01 2.89E-05 2.95E+00 6.22E-03 8.94E-02 6.22E-03 1.32E-01 8.38E-02 

4.60E-03 3.16E+01 2.89E-05 2.90E+00 6.60E-03 9.16E-02 6.60E-03 1.38E-01 8.64E-02 

4.80E-03 3.04E+01 2.89E-05 2.87E+00 6.35E-03 9.45E-02 6.35E-03 1.43E-01 8.89E-02 

5.00E-03 2.92E+01 2.89E-05 2.84E+00 6.30E-03 9.75E-02 6.30E-03 1.49E-01 9.14E-02 

5.20E-03 2.80E+01 2.89E-05 2.74E+00 6.53E-03 9.78E-02 6.53E-03 1.54E-01 9.39E-02 

5.40E-03 2.70E+01 2.89E-05 2.72E+00 6.61E-03 1.01E-01 6.61E-03 1.60E-01 9.64E-02 

5.60E-03 2.60E+01 2.89E-05 2.68E+00 6.48E-03 1.03E-01 6.48E-03 1.65E-01 9.88E-02 

5.80E-03 2.50E+01 2.89E-05 2.64E+00 6.41E-03 1.06E-01 6.41E-03 1.70E-01 1.01E-01 

6.00E-03 2.41E+01 2.89E-05 2.61E+00 6.35E-03 1.08E-01 6.35E-03 1.76E-01 1.04E-01 

6.20E-03 2.32E+01 5.77E-05 2.54E+00 6.80E-03 1.09E-01 6.80E-03 1.81E-01 1.06E-01 

6.40E-03 2.24E+01 5.77E-05 2.50E+00 6.95E-03 1.12E-01 6.95E-03 1.86E-01 1.08E-01 

6.60E-03 2.16E+01 5.77E-05 2.44E+00 7.08E-03 1.13E-01 7.08E-03 1.91E-01 1.11E-01 

6.80E-03 2.09E+01 5.77E-05 2.42E+00 6.95E-03 1.16E-01 6.95E-03 1.97E-01 1.13E-01 

7.00E-03 2.02E+01 5.77E-05 2.41E+00 6.35E-03 1.20E-01 6.35E-03 2.02E-01 1.15E-01 

1.00E-02 1.26E+01 5.77E-05 1.95E+00 7.40E-03 1.55E-01 7.40E-03 2.75E-01 1.49E-01 

2.00E-02 4.05E+00 1.15E-04 1.07E+00 1.00E-02 2.65E-01 1.00E-02 4.75E-01 2.55E-01 

3.00E-02 1.91E+00 1.73E-04 7.09E-01 1.10E-02 3.71E-01 1.10E-02 6.19E-01 3.56E-01 

4.00E-02 1.10E+00 2.31E-04 4.95E-01 1.71E-02 4.51E-01 1.71E-02 7.24E-01 4.56E-01 

5.00E-02 7.11E-01 2.89E-04 3.99E-01 1.54E-02 5.61E-01 1.54E-02 8.00E-01 5.53E-01 

6.00E-02 4.97E-01 3.46E-04 3.23E-01 1.97E-02 6.50E-01 1.97E-02 8.55E-01 6.48E-01 

7.00E-02 3.66E-01 4.04E-04 2.68E-01 1.64E-02 7.33E-01 1.64E-02 8.95E-01 7.41E-01 

8.00E-02 2.81E-01 4.62E-04 2.32E-01 2.30E-02 8.25E-01 2.30E-02 9.24E-01 8.29E-01 

9.00E-02 2.22E-01 5.20E-04 1.97E-01 2.57E-02 8.85E-01 2.57E-02 9.45E-01 9.13E-01 



! ! ^U!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

1.00E-01 1.80E-01 5.77E-04 1.79E-01 2.05E-02 9.93E-01 2.05E-02 9.60E-01 9.92E-01 

1.10E-01 1.49E-01 6.35E-04 1.52E-01 2.78E-02 1.02E+00 2.78E-02 9.71E-01 1.07E+00 

1.20E-01 1.25E-01 6.93E-04 1.27E-01 3.19E-02 1.02E+00 3.19E-02 9.79E-01 1.13E+00 

1.30E-01 1.07E-01 7.51E-04 1.17E-01 3.06E-02 1.10E+00 3.06E-02 9.85E-01 1.20E+00 

1.40E-01 9.20E-02 8.08E-04 1.00E-01 4.35E-02 1.09E+00 4.36E-02 9.89E-01 1.25E+00 

!

!"#$%&N(U)&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&R@@&`%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&

3"$1%/&"/&>"$>1$"5%.&#K&\OC*TJZ&S&"4.&5+%&4%-&=,.%$E&

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.60E+02 5.77E-05 2.53E+00 8.33E-03 1.58E-02 8.33E-03 5.21E-03 1.03E-02 

4.00E-04 1.31E+02 5.77E-05 2.79E+00 7.35E-03 2.12E-02 7.35E-03 1.04E-02 1.52E-02 

6.00E-04 1.15E+02 2.89E-05 2.89E+00 7.40E-03 2.52E-02 7.40E-03 1.55E-02 1.92E-02 

8.00E-04 1.03E+02 2.89E-05 2.98E+00 6.77E-03 2.89E-02 6.77E-03 2.07E-02 2.27E-02 

1.00E-03 9.42E+01 2.89E-05 3.00E+00 7.15E-03 3.18E-02 7.15E-03 2.58E-02 2.59E-02 

1.20E-03 8.68E+01 2.89E-05 2.99E+00 7.08E-03 3.45E-02 7.08E-03 3.09E-02 2.88E-02 

1.40E-03 8.07E+01 2.89E-05 3.03E+00 6.68E-03 3.76E-02 6.68E-03 3.59E-02 3.17E-02 

1.60E-03 7.53E+01 2.89E-05 2.99E+00 6.84E-03 3.97E-02 6.84E-03 4.09E-02 3.43E-02 

1.80E-03 7.07E+01 2.89E-05 3.02E+00 6.88E-03 4.28E-02 6.88E-03 4.59E-02 3.69E-02 

2.00E-03 6.65E+01 2.89E-05 3.01E+00 6.73E-03 4.53E-02 6.73E-03 5.09E-02 3.94E-02 

2.20E-03 6.28E+01 2.89E-05 2.96E+00 7.02E-03 4.71E-02 7.02E-03 5.58E-02 4.18E-02 

2.40E-03 5.94E+01 2.89E-05 2.96E+00 6.77E-03 4.98E-02 6.77E-03 6.08E-02 4.42E-02 

2.60E-03 5.64E+01 2.89E-05 2.92E+00 6.82E-03 5.18E-02 6.82E-03 6.56E-02 4.65E-02 

2.80E-03 5.36E+01 2.89E-05 2.91E+00 6.74E-03 5.44E-02 6.74E-03 7.05E-02 4.88E-02 

3.00E-03 5.10E+01 2.89E-05 2.88E+00 6.48E-03 5.65E-02 6.48E-03 7.54E-02 5.10E-02 

3.20E-03 4.86E+01 2.89E-05 2.82E+00 6.79E-03 5.81E-02 6.79E-03 8.02E-02 5.32E-02 

3.40E-03 4.63E+01 2.89E-05 2.77E+00 7.16E-03 5.97E-02 7.16E-03 8.50E-02 5.53E-02 

3.60E-03 4.42E+01 2.89E-05 2.76E+00 6.66E-03 6.23E-02 6.66E-03 8.97E-02 5.74E-02 

3.80E-03 4.23E+01 2.89E-05 2.74E+00 6.39E-03 6.49E-02 6.39E-03 9.45E-02 5.95E-02 

4.00E-03 4.05E+01 2.89E-05 2.69E+00 6.77E-03 6.64E-02 6.77E-03 9.92E-02 6.16E-02 

4.20E-03 3.88E+01 2.89E-05 2.64E+00 6.75E-03 6.82E-02 6.75E-03 1.04E-01 6.36E-02 

4.40E-03 3.72E+01 2.89E-05 2.59E+00 6.78E-03 6.96E-02 6.78E-03 1.09E-01 6.56E-02 



! ! ^_!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

4.60E-03 3.57E+01 2.89E-05 2.53E+00 7.29E-03 7.10E-02 7.29E-03 1.13E-01 6.76E-02 

4.80E-03 3.42E+01 2.89E-05 2.49E+00 7.36E-03 7.28E-02 7.36E-03 1.18E-01 6.96E-02 

5.00E-03 3.29E+01 2.89E-05 2.47E+00 6.92E-03 7.52E-02 6.92E-03 1.22E-01 7.15E-02 

5.20E-03 3.16E+01 2.89E-05 2.43E+00 7.24E-03 7.67E-02 7.24E-03 1.27E-01 7.35E-02 

5.40E-03 3.04E+01 2.89E-05 2.39E+00 7.60E-03 7.85E-02 7.60E-03 1.32E-01 7.54E-02 

5.60E-03 2.93E+01 2.89E-05 2.36E+00 6.99E-03 8.07E-02 6.99E-03 1.36E-01 7.73E-02 

5.80E-03 2.82E+01 2.89E-05 2.31E+00 7.63E-03 8.20E-02 7.63E-03 1.41E-01 7.92E-02 

6.00E-03 2.72E+01 2.89E-05 2.27E+00 7.19E-03 8.34E-02 7.19E-03 1.45E-01 8.11E-02 

6.20E-03 2.62E+01 5.77E-05 2.25E+00 7.14E-03 8.60E-02 7.14E-03 1.49E-01 8.29E-02 

6.40E-03 2.53E+01 5.77E-05 2.19E+00 7.84E-03 8.65E-02 7.84E-03 1.54E-01 8.48E-02 

6.60E-03 2.44E+01 5.77E-05 2.14E+00 8.33E-03 8.78E-02 8.33E-03 1.58E-01 8.66E-02 

6.80E-03 2.35E+01 5.77E-05 2.13E+00 7.90E-03 9.04E-02 7.90E-03 1.63E-01 8.85E-02 

7.00E-03 2.27E+01 5.77E-05 2.11E+00 7.62E-03 9.27E-02 7.62E-03 1.67E-01 9.03E-02 

1.00E-02 1.42E+01 5.77E-05 1.72E+00 8.28E-03 1.21E-01 8.28E-03 2.30E-01 1.17E-01 

2.00E-02 4.56E+00 1.15E-04 9.43E-01 1.17E-02 2.07E-01 1.17E-02 4.07E-01 2.00E-01 

3.00E-02 2.15E+00 1.73E-04 6.08E-01 1.51E-02 2.82E-01 1.51E-02 5.43E-01 2.80E-01 

4.00E-02 1.24E+00 2.31E-04 4.52E-01 1.62E-02 3.65E-01 1.62E-02 6.48E-01 3.59E-01 

5.00E-02 8.02E-01 2.89E-04 3.60E-01 1.95E-02 4.49E-01 1.95E-02 7.29E-01 4.39E-01 

6.00E-02 5.60E-01 3.46E-04 2.96E-01 1.82E-02 5.29E-01 1.82E-02 7.91E-01 5.18E-01 

7.00E-02 4.13E-01 4.04E-04 2.49E-01 2.15E-02 6.03E-01 2.15E-02 8.39E-01 5.96E-01 

8.00E-02 3.17E-01 4.62E-04 2.04E-01 2.92E-02 6.45E-01 2.92E-02 8.76E-01 6.73E-01 

9.00E-02 2.51E-01 5.20E-04 1.79E-01 2.93E-02 7.16E-01 2.93E-02 9.05E-01 7.47E-01 

1.00E-01 2.03E-01 5.77E-04 1.62E-01 2.67E-02 7.99E-01 2.67E-02 9.27E-01 8.19E-01 

1.10E-01 1.68E-01 6.35E-04 1.49E-01 2.84E-02 8.85E-01 2.84E-02 9.43E-01 8.88E-01 

1.20E-01 1.41E-01 6.93E-04 1.28E-01 3.10E-02 9.07E-01 3.10E-02 9.56E-01 9.54E-01 

1.30E-01 1.20E-01 7.51E-04 1.18E-01 3.38E-02 9.80E-01 3.38E-02 9.66E-01 1.02E+00 

1.40E-01 1.04E-01 8.08E-04 1.06E-01 2.77E-02 1.02E+00 2.78E-02 9.74E-01 1.07E+00 

1.50E-01 9.05E-02 8.66E-04 8.95E-02 3.50E-02 9.89E-01 3.50E-02 9.80E-01 1.13E+00 

1.60E-01 7.95E-02 9.24E-04 8.65E-02 3.26E-02 1.09E+00 3.26E-02 9.85E-01 1.17E+00 

1.70E-01 7.05E-02 9.81E-04 8.23E-02 4.21E-02 1.17E+00 4.21E-02 9.88E-01 1.22E+00 

1.80E-01 6.28E-02 1.04E-03 6.93E-02 4.65E-02 1.10E+00 4.65E-02 9.91E-01 1.26E+00 

1.90E-01 5.64E-02 1.10E-03 6.30E-02 4.43E-02 1.12E+00 4.43E-02 9.93E-01 1.30E+00 

2.00E-01 5.09E-02 1.15E-03 5.44E-02 4.69E-02 1.07E+00 4.70E-02 9.95E-01 1.33E+00 



! ! ^g!

!

!"#$%&N(V)&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&Q@@&`%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.77E+02 5.77E-05 2.21E+00 9.85E-03 1.25E-02 9.85E-03 4.23E-03 8.54E-03 

4.00E-04 1.45E+02 5.77E-05 2.47E+00 8.00E-03 1.70E-02 8.00E-03 8.44E-03 1.26E-02 

6.00E-04 1.27E+02 2.89E-05 2.58E+00 7.98E-03 2.03E-02 7.98E-03 1.26E-02 1.58E-02 

8.00E-04 1.14E+02 2.89E-05 2.67E+00 7.41E-03 2.34E-02 7.41E-03 1.68E-02 1.87E-02 

1.00E-03 1.04E+02 2.89E-05 2.67E+00 7.89E-03 2.56E-02 7.89E-03 2.10E-02 2.13E-02 

1.20E-03 9.61E+01 2.89E-05 2.68E+00 8.12E-03 2.79E-02 8.12E-03 2.51E-02 2.37E-02 

1.40E-03 8.93E+01 2.89E-05 2.67E+00 7.99E-03 2.99E-02 7.99E-03 2.92E-02 2.60E-02 

1.60E-03 8.34E+01 2.89E-05 2.70E+00 7.02E-03 3.23E-02 7.02E-03 3.33E-02 2.82E-02 

1.80E-03 7.82E+01 2.89E-05 2.68E+00 7.76E-03 3.43E-02 7.76E-03 3.74E-02 3.03E-02 

2.00E-03 7.36E+01 2.89E-05 2.69E+00 7.40E-03 3.65E-02 7.40E-03 4.15E-02 3.24E-02 

2.20E-03 6.95E+01 2.89E-05 2.65E+00 7.37E-03 3.81E-02 7.37E-03 4.55E-02 3.44E-02 

2.40E-03 6.58E+01 2.89E-05 2.62E+00 7.79E-03 3.98E-02 7.79E-03 4.96E-02 3.63E-02 

2.60E-03 6.24E+01 2.89E-05 2.57E+00 7.67E-03 4.11E-02 7.67E-03 5.36E-02 3.82E-02 

2.80E-03 5.93E+01 2.89E-05 2.55E+00 7.82E-03 4.30E-02 7.82E-03 5.76E-02 4.00E-02 

3.00E-03 5.64E+01 2.89E-05 2.54E+00 7.18E-03 4.51E-02 7.18E-03 6.16E-02 4.18E-02 

3.20E-03 5.37E+01 2.89E-05 2.50E+00 7.29E-03 4.66E-02 7.29E-03 6.56E-02 4.36E-02 

3.40E-03 5.13E+01 2.89E-05 2.46E+00 7.81E-03 4.80E-02 7.81E-03 6.95E-02 4.54E-02 

3.60E-03 4.90E+01 2.89E-05 2.44E+00 7.17E-03 4.99E-02 7.17E-03 7.34E-02 4.71E-02 

3.80E-03 4.68E+01 2.89E-05 2.43E+00 7.21E-03 5.19E-02 7.21E-03 7.74E-02 4.88E-02 

4.00E-03 4.48E+01 2.89E-05 2.39E+00 7.26E-03 5.34E-02 7.26E-03 8.13E-02 5.04E-02 

4.20E-03 4.29E+01 2.89E-05 2.35E+00 7.42E-03 5.47E-02 7.42E-03 8.51E-02 5.21E-02 

4.40E-03 4.11E+01 2.89E-05 2.32E+00 7.01E-03 5.65E-02 7.01E-03 8.90E-02 5.37E-02 

4.60E-03 3.95E+01 2.89E-05 2.27E+00 8.52E-03 5.75E-02 8.52E-03 9.29E-02 5.54E-02 

4.80E-03 3.79E+01 2.89E-05 2.23E+00 8.54E-03 5.88E-02 8.54E-03 9.67E-02 5.70E-02 

5.00E-03 3.64E+01 2.89E-05 2.23E+00 7.20E-03 6.12E-02 7.20E-03 1.01E-01 5.86E-02 

5.20E-03 3.50E+01 2.89E-05 2.17E+00 7.82E-03 6.21E-02 7.82E-03 1.04E-01 6.01E-02 

5.40E-03 3.37E+01 2.89E-05 2.12E+00 8.22E-03 6.30E-02 8.22E-03 1.08E-01 6.17E-02 

5.60E-03 3.24E+01 2.89E-05 2.09E+00 7.56E-03 6.46E-02 7.56E-03 1.12E-01 6.32E-02 

5.80E-03 3.12E+01 2.89E-05 2.07E+00 8.06E-03 6.62E-02 8.06E-03 1.16E-01 6.48E-02 



! ! UD!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

6.00E-03 3.01E+01 2.89E-05 2.02E+00 7.83E-03 6.73E-02 7.83E-03 1.19E-01 6.63E-02 

6.20E-03 2.90E+01 5.77E-05 2.00E+00 8.24E-03 6.89E-02 8.24E-03 1.23E-01 6.78E-02 

6.40E-03 2.80E+01 5.77E-05 1.98E+00 8.13E-03 7.08E-02 8.13E-03 1.27E-01 6.93E-02 

6.60E-03 2.70E+01 5.77E-05 1.93E+00 8.77E-03 7.17E-02 8.77E-03 1.31E-01 7.08E-02 

6.80E-03 2.60E+01 5.77E-05 1.90E+00 9.17E-03 7.30E-02 9.17E-03 1.34E-01 7.23E-02 

7.00E-03 2.52E+01 5.77E-05 1.88E+00 8.18E-03 7.46E-02 8.19E-03 1.38E-01 7.38E-02 

1.00E-02 1.57E+01 5.77E-05 1.54E+00 8.88E-03 9.82E-02 8.89E-03 1.91E-01 9.53E-02 

2.00E-02 5.05E+00 1.15E-04 8.56E-01 1.21E-02 1.69E-01 1.21E-02 3.45E-01 1.62E-01 

3.00E-02 2.38E+00 1.73E-04 5.71E-01 1.52E-02 2.39E-01 1.52E-02 4.70E-01 2.28E-01 

4.00E-02 1.37E+00 2.31E-04 4.23E-01 1.98E-02 3.09E-01 1.98E-02 5.72E-01 2.93E-01 

5.00E-02 8.87E-01 2.89E-04 3.42E-01 1.82E-02 3.86E-01 1.82E-02 6.53E-01 3.58E-01 

6.00E-02 6.20E-01 3.46E-04 2.66E-01 2.27E-02 4.29E-01 2.27E-02 7.20E-01 4.24E-01 

7.00E-02 4.57E-01 4.04E-04 2.25E-01 2.42E-02 4.93E-01 2.42E-02 7.73E-01 4.90E-01 

8.00E-02 3.51E-01 4.62E-04 1.93E-01 3.55E-02 5.50E-01 3.55E-02 8.16E-01 5.55E-01 

9.00E-02 2.77E-01 5.20E-04 1.70E-01 3.10E-02 6.13E-01 3.10E-02 8.51E-01 6.19E-01 

1.00E-01 2.25E-01 5.77E-04 1.47E-01 3.49E-02 6.52E-01 3.49E-02 8.80E-01 6.82E-01 

1.10E-01 1.86E-01 6.35E-04 1.36E-01 3.47E-02 7.33E-01 3.47E-02 9.03E-01 7.43E-01 

1.20E-01 1.56E-01 6.93E-04 1.27E-01 2.19E-02 8.11E-01 2.20E-02 9.21E-01 8.03E-01 

1.30E-01 1.33E-01 7.51E-04 1.10E-01 3.56E-02 8.25E-01 3.56E-02 9.36E-01 8.59E-01 

1.40E-01 1.15E-01 8.08E-04 1.05E-01 3.74E-02 9.16E-01 3.74E-02 9.49E-01 9.13E-01 

1.50E-01 1.00E-01 8.66E-04 9.33E-02 5.81E-02 9.32E-01 5.82E-02 9.58E-01 9.65E-01 

1.60E-01 8.80E-02 9.24E-04 8.37E-02 4.00E-02 9.50E-01 4.01E-02 9.66E-01 1.01E+00 

1.70E-01 7.80E-02 9.81E-04 7.76E-02 3.97E-02 9.95E-01 3.97E-02 9.73E-01 1.06E+00 

1.80E-01 6.95E-02 1.04E-03 7.35E-02 4.30E-02 1.06E+00 4.31E-02 9.78E-01 1.10E+00 

1.90E-01 6.24E-02 1.10E-03 7.15E-02 3.36E-02 1.15E+00 3.37E-02 9.82E-01 1.14E+00 

2.00E-01 5.63E-02 1.15E-03 6.30E-02 3.32E-02 1.12E+00 3.32E-02 9.86E-01 1.17E+00 

2.10E-01 5.11E-02 1.21E-03 5.93E-02 5.29E-02 1.16E+00 5.29E-02 9.88E-01 1.20E+00 

2.20E-01 4.65E-02 1.27E-03 5.27E-02 4.08E-02 1.13E+00 4.08E-02 9.91E-01 1.23E+00 

!



! ! UC!
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 1.93E+02 4.17E-05 2.00E+00 7.31E-03 1.04E-02 7.31E-03 3.43E-03 7.31E-03 

4.00E-04 1.59E+02 4.17E-05 2.21E+00 6.40E-03 1.39E-02 6.40E-03 6.85E-03 1.07E-02 

6.00E-04 1.39E+02 2.09E-05 2.31E+00 6.57E-03 1.67E-02 6.57E-03 1.03E-02 1.35E-02 

8.00E-04 1.25E+02 2.09E-05 2.35E+00 6.35E-03 1.88E-02 6.35E-03 1.37E-02 1.59E-02 

1.00E-03 1.14E+02 2.09E-05 2.35E+00 7.10E-03 2.07E-02 7.10E-03 1.70E-02 1.81E-02 

1.20E-03 1.05E+02 2.09E-05 2.40E+00 6.37E-03 2.28E-02 6.37E-03 2.04E-02 2.02E-02 

1.40E-03 9.76E+01 2.09E-05 2.42E+00 6.54E-03 2.48E-02 6.54E-03 2.38E-02 2.22E-02 

1.60E-03 9.11E+01 2.09E-05 2.44E+00 5.81E-03 2.68E-02 5.81E-03 2.71E-02 2.40E-02 

1.80E-03 8.55E+01 2.09E-05 2.39E+00 6.33E-03 2.79E-02 6.33E-03 3.05E-02 2.58E-02 

2.00E-03 8.05E+01 2.09E-05 2.40E+00 5.98E-03 2.99E-02 5.98E-03 3.38E-02 2.76E-02 

2.20E-03 7.60E+01 2.09E-05 2.38E+00 6.30E-03 3.13E-02 6.30E-03 3.71E-02 2.92E-02 

2.40E-03 7.19E+01 2.09E-05 2.36E+00 5.85E-03 3.28E-02 5.85E-03 4.04E-02 3.09E-02 

2.60E-03 6.82E+01 2.09E-05 2.33E+00 6.14E-03 3.41E-02 6.14E-03 4.37E-02 3.25E-02 

2.80E-03 6.48E+01 2.09E-05 2.30E+00 6.07E-03 3.55E-02 6.07E-03 4.70E-02 3.40E-02 

3.00E-03 6.16E+01 2.09E-05 2.28E+00 6.02E-03 3.70E-02 6.02E-03 5.03E-02 3.55E-02 

3.20E-03 5.87E+01 2.09E-05 2.27E+00 5.81E-03 3.87E-02 5.81E-03 5.35E-02 3.70E-02 

3.40E-03 5.60E+01 2.09E-05 2.22E+00 5.63E-03 3.97E-02 5.63E-03 5.68E-02 3.85E-02 

3.60E-03 5.35E+01 2.09E-05 2.19E+00 6.04E-03 4.09E-02 6.04E-03 6.00E-02 4.00E-02 

3.80E-03 5.12E+01 2.09E-05 2.16E+00 5.76E-03 4.23E-02 5.76E-03 6.32E-02 4.14E-02 

4.00E-03 4.90E+01 2.09E-05 2.16E+00 5.92E-03 4.41E-02 5.92E-03 6.65E-02 4.28E-02 

4.20E-03 4.69E+01 2.09E-05 2.11E+00 5.96E-03 4.51E-02 5.96E-03 6.97E-02 4.42E-02 

4.40E-03 4.50E+01 2.09E-05 2.09E+00 5.91E-03 4.65E-02 5.91E-03 7.29E-02 4.56E-02 

4.60E-03 4.31E+01 2.09E-05 2.05E+00 6.09E-03 4.76E-02 6.09E-03 7.60E-02 4.70E-02 

4.80E-03 4.14E+01 2.09E-05 2.02E+00 6.31E-03 4.89E-02 6.31E-03 7.92E-02 4.83E-02 

5.00E-03 3.98E+01 2.09E-05 1.98E+00 6.32E-03 4.98E-02 6.32E-03 8.24E-02 4.96E-02 

5.20E-03 3.82E+01 2.09E-05 1.94E+00 6.52E-03 5.07E-02 6.52E-03 8.55E-02 5.10E-02 

5.40E-03 3.68E+01 2.09E-05 1.92E+00 6.24E-03 5.23E-02 6.24E-03 8.87E-02 5.23E-02 

5.60E-03 3.54E+01 2.09E-05 1.88E+00 6.38E-03 5.32E-02 6.38E-03 9.18E-02 5.36E-02 

5.80E-03 3.41E+01 2.09E-05 1.85E+00 6.48E-03 5.43E-02 6.48E-03 9.49E-02 5.49E-02 

6.00E-03 3.29E+01 2.09E-05 1.84E+00 6.14E-03 5.60E-02 6.14E-03 9.80E-02 5.62E-02 

6.20E-03 3.17E+01 4.17E-05 1.78E+00 6.71E-03 5.62E-02 6.71E-03 1.01E-01 5.74E-02 



! ! UF!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

6.40E-03 3.06E+01 4.17E-05 1.78E+00 6.30E-03 5.83E-02 6.30E-03 1.04E-01 5.87E-02 

6.60E-03 2.95E+01 4.17E-05 1.75E+00 6.53E-03 5.93E-02 6.53E-03 1.07E-01 6.00E-02 

6.80E-03 2.85E+01 4.17E-05 1.72E+00 6.59E-03 6.03E-02 6.59E-03 1.10E-01 6.12E-02 

7.00E-03 2.75E+01 4.17E-05 1.68E+00 7.10E-03 6.12E-02 7.10E-03 1.13E-01 6.25E-02 

1.00E-02 1.71E+01 4.17E-05 1.37E+00 7.35E-03 8.01E-02 7.35E-03 1.58E-01 8.05E-02 

2.00E-02 5.52E+00 8.34E-05 7.67E-01 8.96E-03 1.39E-01 8.96E-03 2.91E-01 1.37E-01 

3.00E-02 2.61E+00 1.25E-04 5.11E-01 1.41E-02 1.96E-01 1.41E-02 4.03E-01 1.91E-01 

4.00E-02 1.50E+00 1.67E-04 3.86E-01 1.32E-02 2.58E-01 1.32E-02 4.97E-01 2.45E-01 

5.00E-02 9.70E-01 2.09E-04 3.01E-01 1.58E-02 3.10E-01 1.58E-02 5.77E-01 3.00E-01 

6.00E-02 6.78E-01 2.50E-04 2.48E-01 1.67E-02 3.65E-01 1.67E-02 6.44E-01 3.55E-01 

7.00E-02 5.00E-01 2.92E-04 2.07E-01 2.08E-02 4.15E-01 2.08E-02 7.00E-01 4.11E-01 

8.00E-02 3.83E-01 3.34E-04 1.74E-01 3.50E-02 4.54E-01 3.50E-02 7.47E-01 4.66E-01 

9.00E-02 3.03E-01 3.75E-04 1.57E-01 2.26E-02 5.18E-01 2.26E-02 7.87E-01 5.21E-01 

1.00E-01 2.46E-01 4.17E-04 1.44E-01 2.76E-02 5.87E-01 2.76E-02 8.21E-01 5.76E-01 

1.10E-01 2.03E-01 4.59E-04 1.28E-01 2.58E-02 6.32E-01 2.58E-02 8.49E-01 6.30E-01 

1.20E-01 1.71E-01 5.00E-04 1.13E-01 3.75E-02 6.63E-01 3.75E-02 8.73E-01 6.82E-01 

1.30E-01 1.46E-01 5.42E-04 1.06E-01 2.00E-02 7.25E-01 2.00E-02 8.93E-01 7.33E-01 

1.40E-01 1.26E-01 5.84E-04 1.03E-01 2.33E-02 8.16E-01 2.34E-02 9.10E-01 7.83E-01 

1.50E-01 1.10E-01 6.26E-04 9.01E-02 2.34E-02 8.23E-01 2.34E-02 9.24E-01 8.30E-01 

1.60E-01 9.63E-02 6.67E-04 8.51E-02 2.37E-02 8.84E-01 2.37E-02 9.36E-01 8.75E-01 

1.70E-01 8.53E-02 7.09E-04 7.97E-02 4.16E-02 9.34E-01 4.16E-02 9.46E-01 9.18E-01 

1.80E-01 7.61E-02 7.51E-04 7.09E-02 3.43E-02 9.32E-01 3.43E-02 9.55E-01 9.58E-01 

1.90E-01 6.83E-02 7.92E-04 6.42E-02 3.12E-02 9.41E-01 3.12E-02 9.62E-01 9.96E-01 

2.00E-01 6.16E-02 8.34E-04 6.35E-02 4.17E-02 1.03E+00 4.18E-02 9.68E-01 1.03E+00 

2.10E-01 5.59E-02 8.76E-04 5.69E-02 6.40E-02 1.02E+00 6.40E-02 9.73E-01 1.06E+00 

2.20E-01 5.09E-02 9.17E-04 5.17E-02 5.77E-02 1.02E+00 5.77E-02 9.77E-01 1.09E+00 

2.30E-01 4.66E-02 9.59E-04 5.28E-02 3.21E-02 1.13E+00 3.21E-02 9.81E-01 1.12E+00 

2.40E-01 4.28E-02 1.00E-03 4.61E-02 8.01E-02 1.08E+00 8.01E-02 9.84E-01 1.14E+00 

!



! ! UW!

!"#$%&N(Y)&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&'ED&L%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 2.24E+02 4.08E-05 1.69E+00 8.20E-03 7.56E-03 8.20E-03 2.26E-03 5.79E-03 

4.00E-04 1.84E+02 4.08E-05 1.85E+00 7.71E-03 1.00E-02 7.71E-03 4.52E-03 8.48E-03 

6.00E-04 1.61E+02 2.04E-05 1.94E+00 7.56E-03 1.21E-02 7.56E-03 6.77E-03 1.06E-02 

8.00E-04 1.44E+02 2.04E-05 1.95E+00 7.76E-03 1.35E-02 7.76E-03 9.01E-03 1.25E-02 

1.00E-03 1.32E+02 2.04E-05 2.00E+00 7.81E-03 1.52E-02 7.81E-03 1.13E-02 1.43E-02 

1.20E-03 1.22E+02 2.04E-05 2.00E+00 7.83E-03 1.65E-02 7.83E-03 1.35E-02 1.59E-02 

1.40E-03 1.13E+02 2.04E-05 2.02E+00 7.28E-03 1.79E-02 7.28E-03 1.57E-02 1.74E-02 

1.60E-03 1.05E+02 2.04E-05 2.02E+00 6.72E-03 1.92E-02 6.72E-03 1.79E-02 1.89E-02 

1.80E-03 9.89E+01 2.04E-05 1.99E+00 7.07E-03 2.02E-02 7.07E-03 2.02E-02 2.02E-02 

2.00E-03 9.31E+01 2.04E-05 2.01E+00 6.70E-03 2.16E-02 6.70E-03 2.24E-02 2.16E-02 

2.20E-03 8.79E+01 2.04E-05 1.97E+00 7.65E-03 2.24E-02 7.65E-03 2.46E-02 2.29E-02 

2.40E-03 8.32E+01 2.04E-05 1.98E+00 6.83E-03 2.38E-02 6.83E-03 2.68E-02 2.41E-02 

2.60E-03 7.89E+01 2.04E-05 1.96E+00 6.96E-03 2.49E-02 6.96E-03 2.90E-02 2.54E-02 

2.80E-03 7.49E+01 2.04E-05 1.91E+00 7.38E-03 2.55E-02 7.38E-03 3.12E-02 2.66E-02 

3.00E-03 7.13E+01 2.04E-05 1.89E+00 7.49E-03 2.65E-02 7.49E-03 3.34E-02 2.77E-02 

3.20E-03 6.79E+01 2.04E-05 1.91E+00 6.71E-03 2.81E-02 6.71E-03 3.56E-02 2.89E-02 

3.40E-03 6.48E+01 2.04E-05 1.88E+00 6.85E-03 2.90E-02 6.85E-03 3.78E-02 3.00E-02 

3.60E-03 6.19E+01 2.04E-05 1.84E+00 7.76E-03 2.97E-02 7.76E-03 3.99E-02 3.11E-02 

3.80E-03 5.92E+01 2.04E-05 1.82E+00 6.90E-03 3.07E-02 6.90E-03 4.21E-02 3.22E-02 

4.00E-03 5.66E+01 2.04E-05 1.82E+00 6.58E-03 3.21E-02 6.58E-03 4.43E-02 3.33E-02 

4.20E-03 5.43E+01 2.04E-05 1.76E+00 7.32E-03 3.24E-02 7.32E-03 4.64E-02 3.44E-02 

4.40E-03 5.20E+01 2.04E-05 1.75E+00 6.94E-03 3.37E-02 6.94E-03 4.86E-02 3.54E-02 

4.60E-03 4.99E+01 2.04E-05 1.72E+00 7.31E-03 3.45E-02 7.31E-03 5.07E-02 3.65E-02 

4.80E-03 4.79E+01 2.04E-05 1.69E+00 7.59E-03 3.52E-02 7.59E-03 5.29E-02 3.75E-02 

5.00E-03 4.60E+01 2.04E-05 1.64E+00 8.27E-03 3.57E-02 8.27E-03 5.50E-02 3.85E-02 

5.20E-03 4.42E+01 2.04E-05 1.62E+00 8.06E-03 3.65E-02 8.06E-03 5.72E-02 3.96E-02 

5.40E-03 4.26E+01 2.04E-05 1.60E+00 7.53E-03 3.76E-02 7.53E-03 5.93E-02 4.06E-02 

5.60E-03 4.10E+01 2.04E-05 1.57E+00 8.49E-03 3.83E-02 8.49E-03 6.14E-02 4.16E-02 

5.80E-03 3.95E+01 2.04E-05 1.57E+00 6.93E-03 3.98E-02 6.93E-03 6.35E-02 4.25E-02 

6.00E-03 3.80E+01 2.04E-05 1.56E+00 7.04E-03 4.09E-02 7.04E-03 6.57E-02 4.35E-02 

6.20E-03 3.67E+01 4.08E-05 1.49E+00 8.55E-03 4.06E-02 8.55E-03 6.78E-02 4.45E-02 



! ! Ub!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

6.40E-03 3.54E+01 4.08E-05 1.49E+00 7.18E-03 4.22E-02 7.18E-03 6.99E-02 4.55E-02 

6.60E-03 3.41E+01 4.08E-05 1.45E+00 7.96E-03 4.25E-02 7.96E-03 7.20E-02 4.64E-02 

6.80E-03 3.29E+01 4.08E-05 1.42E+00 8.04E-03 4.32E-02 8.04E-03 7.41E-02 4.74E-02 

7.00E-03 3.18E+01 4.08E-05 1.42E+00 8.36E-03 4.46E-02 8.36E-03 7.62E-02 4.83E-02 

1.00E-02 1.98E+01 4.08E-05 1.14E+00 9.60E-03 5.76E-02 9.60E-03 1.07E-01 6.20E-02 

2.00E-02 6.39E+00 8.16E-05 6.65E-01 1.11E-02 1.04E-01 1.11E-02 2.03E-01 1.04E-01 

3.00E-02 3.02E+00 1.22E-04 4.37E-01 1.55E-02 1.45E-01 1.55E-02 2.88E-01 1.44E-01 

4.00E-02 1.74E+00 1.63E-04 3.28E-01 1.93E-02 1.89E-01 1.93E-02 3.64E-01 1.84E-01 

5.00E-02 1.12E+00 2.04E-04 2.67E-01 1.73E-02 2.38E-01 1.73E-02 4.32E-01 2.25E-01 

6.00E-02 7.84E-01 2.45E-04 2.20E-01 1.91E-02 2.81E-01 1.91E-02 4.93E-01 2.66E-01 

7.00E-02 5.78E-01 2.86E-04 1.87E-01 1.87E-02 3.23E-01 1.87E-02 5.47E-01 3.07E-01 

8.00E-02 4.43E-01 3.27E-04 1.59E-01 3.95E-02 3.59E-01 3.95E-02 5.96E-01 3.48E-01 

9.00E-02 3.51E-01 3.67E-04 1.44E-01 2.23E-02 4.10E-01 2.23E-02 6.39E-01 3.90E-01 

1.00E-01 2.85E-01 4.08E-04 1.19E-01 4.95E-02 4.19E-01 4.95E-02 6.78E-01 4.31E-01 

1.10E-01 2.35E-01 4.49E-04 1.15E-01 1.97E-02 4.89E-01 1.97E-02 7.12E-01 4.73E-01 

1.20E-01 1.98E-01 4.90E-04 1.01E-01 5.20E-02 5.08E-01 5.20E-02 7.43E-01 5.14E-01 

1.30E-01 1.69E-01 5.31E-04 9.58E-02 3.15E-02 5.69E-01 3.15E-02 7.70E-01 5.54E-01 

1.40E-01 1.45E-01 5.72E-04 8.78E-02 4.39E-02 6.04E-01 4.39E-02 7.95E-01 5.94E-01 

1.50E-01 1.27E-01 6.12E-04 8.14E-02 2.47E-02 6.42E-01 2.47E-02 8.17E-01 6.34E-01 

1.60E-01 1.11E-01 6.53E-04 7.50E-02 5.53E-02 6.73E-01 5.53E-02 8.37E-01 6.72E-01 

1.70E-01 9.87E-02 6.94E-04 6.62E-02 6.47E-02 6.71E-01 6.47E-02 8.54E-01 7.09E-01 

1.80E-01 8.80E-02 7.35E-04 6.90E-02 2.85E-02 7.83E-01 2.85E-02 8.70E-01 7.45E-01 

1.90E-01 7.90E-02 7.76E-04 6.37E-02 5.03E-02 8.07E-01 5.03E-02 8.84E-01 7.80E-01 

2.00E-01 7.13E-02 8.16E-04 6.13E-02 5.81E-02 8.61E-01 5.81E-02 8.96E-01 8.13E-01 

2.10E-01 6.46E-02 8.57E-04 5.81E-02 4.69E-02 8.99E-01 4.69E-02 9.07E-01 8.44E-01 

2.20E-01 5.89E-02 8.98E-04 5.14E-02 5.27E-02 8.73E-01 5.27E-02 9.17E-01 8.74E-01 

2.30E-01 5.39E-02 9.39E-04 4.91E-02 4.13E-02 9.12E-01 4.13E-02 9.26E-01 9.03E-01 

2.40E-01 4.95E-02 9.80E-04 4.97E-02 2.78E-02 1.00E+00 2.79E-02 9.34E-01 9.29E-01 

2.50E-01 4.56E-02 1.02E-03 4.51E-02 5.59E-02 9.89E-01 5.59E-02 9.41E-01 9.54E-01 

2.60E-01 4.22E-02 1.06E-03 4.25E-02 3.28E-02 1.01E+00 3.28E-02 9.47E-01 9.77E-01 

2.70E-01 3.91E-02 1.10E-03 4.10E-02 6.94E-02 1.05E+00 6.94E-02 9.53E-01 9.99E-01 

2.80E-01 3.63E-02 1.14E-03 3.70E-02 6.88E-02 1.02E+00 6.88E-02 9.58E-01 1.02E+00 

2.90E-01 3.39E-02 1.18E-03 3.78E-02 5.19E-02 1.12E+00 5.19E-02 9.62E-01 1.04E+00 



! ! UY!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

3.00E-01 3.17E-02 1.22E-03 3.31E-02 7.78E-02 1.05E+00 7.78E-02 9.66E-01 1.05E+00 

!
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 2.52E+02 4.08E-05 1.46E+00 9.80E-03 5.80E-03 9.80E-03 1.49E-03 4.94E-03 

4.00E-04 2.07E+02 4.08E-05 1.59E+00 9.04E-03 7.71E-03 9.04E-03 2.98E-03 7.21E-03 

6.00E-04 1.81E+02 2.04E-05 1.68E+00 8.38E-03 9.29E-03 8.38E-03 4.46E-03 9.04E-03 

8.00E-04 1.62E+02 2.04E-05 1.69E+00 8.88E-03 1.04E-02 8.88E-03 5.94E-03 1.06E-02 

1.00E-03 1.48E+02 2.04E-05 1.73E+00 8.95E-03 1.17E-02 8.95E-03 7.42E-03 1.21E-02 

1.20E-03 1.37E+02 2.04E-05 1.76E+00 8.54E-03 1.29E-02 8.54E-03 8.90E-03 1.34E-02 

1.40E-03 1.27E+02 2.04E-05 1.75E+00 8.33E-03 1.38E-02 8.33E-03 1.04E-02 1.47E-02 

1.60E-03 1.19E+02 2.04E-05 1.75E+00 8.35E-03 1.47E-02 8.35E-03 1.19E-02 1.59E-02 

1.80E-03 1.11E+02 2.04E-05 1.74E+00 8.05E-03 1.56E-02 8.05E-03 1.33E-02 1.71E-02 

2.00E-03 1.05E+02 2.04E-05 1.75E+00 7.32E-03 1.67E-02 7.32E-03 1.48E-02 1.82E-02 

2.20E-03 9.89E+01 2.04E-05 1.71E+00 8.80E-03 1.73E-02 8.80E-03 1.63E-02 1.93E-02 

2.40E-03 9.36E+01 2.04E-05 1.71E+00 8.10E-03 1.83E-02 8.10E-03 1.77E-02 2.03E-02 

2.60E-03 8.87E+01 2.04E-05 1.70E+00 7.71E-03 1.91E-02 7.71E-03 1.92E-02 2.13E-02 

2.80E-03 8.43E+01 2.04E-05 1.66E+00 9.42E-03 1.96E-02 9.42E-03 2.06E-02 2.23E-02 

3.00E-03 8.02E+01 2.04E-05 1.65E+00 8.65E-03 2.05E-02 8.65E-03 2.21E-02 2.33E-02 

3.20E-03 7.64E+01 2.04E-05 1.64E+00 8.13E-03 2.14E-02 8.13E-03 2.36E-02 2.42E-02 

3.40E-03 7.29E+01 2.04E-05 1.60E+00 7.99E-03 2.20E-02 7.99E-03 2.50E-02 2.52E-02 

3.60E-03 6.96E+01 2.04E-05 1.58E+00 8.51E-03 2.27E-02 8.51E-03 2.65E-02 2.61E-02 

3.80E-03 6.66E+01 2.04E-05 1.57E+00 8.73E-03 2.35E-02 8.73E-03 2.79E-02 2.70E-02 

4.00E-03 6.37E+01 2.04E-05 1.56E+00 8.28E-03 2.45E-02 8.28E-03 2.94E-02 2.79E-02 

4.20E-03 6.10E+01 2.04E-05 1.54E+00 7.99E-03 2.52E-02 7.99E-03 3.08E-02 2.88E-02 

4.40E-03 5.85E+01 2.04E-05 1.52E+00 8.26E-03 2.60E-02 8.26E-03 3.23E-02 2.96E-02 

4.60E-03 5.61E+01 2.04E-05 1.48E+00 8.43E-03 2.64E-02 8.43E-03 3.37E-02 3.05E-02 

4.80E-03 5.39E+01 2.04E-05 1.45E+00 9.34E-03 2.70E-02 9.34E-03 3.51E-02 3.13E-02 

5.00E-03 5.18E+01 2.04E-05 1.41E+00 1.01E-02 2.72E-02 1.01E-02 3.66E-02 3.22E-02 

5.20E-03 4.98E+01 2.04E-05 1.40E+00 9.82E-03 2.81E-02 9.82E-03 3.80E-02 3.30E-02 



! ! U^!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

5.40E-03 4.79E+01 2.04E-05 1.41E+00 8.02E-03 2.94E-02 8.02E-03 3.94E-02 3.38E-02 

5.60E-03 4.61E+01 2.04E-05 1.36E+00 1.07E-02 2.95E-02 1.07E-02 4.09E-02 3.46E-02 

5.80E-03 4.44E+01 2.04E-05 1.37E+00 7.57E-03 3.08E-02 7.57E-03 4.23E-02 3.55E-02 

6.00E-03 4.28E+01 2.04E-05 1.32E+00 9.47E-03 3.09E-02 9.47E-03 4.37E-02 3.63E-02 

6.20E-03 4.12E+01 4.08E-05 1.31E+00 9.37E-03 3.18E-02 9.37E-03 4.52E-02 3.70E-02 

6.40E-03 3.98E+01 4.08E-05 1.30E+00 8.48E-03 3.27E-02 8.48E-03 4.66E-02 3.78E-02 

6.60E-03 3.84E+01 4.08E-05 1.27E+00 8.55E-03 3.30E-02 8.55E-03 4.80E-02 3.86E-02 

6.80E-03 3.70E+01 4.08E-05 1.24E+00 9.67E-03 3.34E-02 9.67E-03 4.94E-02 3.94E-02 

7.00E-03 3.58E+01 4.08E-05 1.22E+00 9.87E-03 3.41E-02 9.87E-03 5.08E-02 4.02E-02 

1.00E-02 2.23E+01 4.08E-05 9.90E-01 1.06E-02 4.44E-02 1.06E-02 7.18E-02 5.13E-02 

2.00E-02 7.18E+00 8.16E-05 5.81E-01 1.25E-02 8.08E-02 1.25E-02 1.38E-01 8.49E-02 

3.00E-02 3.39E+00 1.22E-04 3.94E-01 1.50E-02 1.16E-01 1.50E-02 2.00E-01 1.17E-01 

4.00E-02 1.95E+00 1.63E-04 2.94E-01 1.64E-02 1.51E-01 1.64E-02 2.58E-01 1.48E-01 

5.00E-02 1.26E+00 2.04E-04 2.33E-01 4.07E-02 1.85E-01 4.07E-02 3.11E-01 1.80E-01 

6.00E-02 8.82E-01 2.45E-04 1.95E-01 2.45E-02 2.21E-01 2.45E-02 3.61E-01 2.11E-01 

7.00E-02 6.50E-01 2.86E-04 1.67E-01 1.94E-02 2.56E-01 1.94E-02 4.06E-01 2.43E-01 

8.00E-02 4.99E-01 3.27E-04 1.44E-01 2.58E-02 2.89E-01 2.58E-02 4.49E-01 2.76E-01 

9.00E-02 3.95E-01 3.67E-04 1.23E-01 5.33E-02 3.11E-01 5.33E-02 4.89E-01 3.08E-01 

1.00E-01 3.20E-01 4.08E-04 1.14E-01 2.89E-02 3.55E-01 2.89E-02 5.25E-01 3.41E-01 

1.10E-01 2.65E-01 4.49E-04 1.01E-01 5.64E-02 3.82E-01 5.64E-02 5.59E-01 3.74E-01 

1.20E-01 2.22E-01 4.90E-04 8.96E-02 5.36E-02 4.03E-01 5.36E-02 5.91E-01 4.07E-01 

1.30E-01 1.90E-01 5.31E-04 8.53E-02 4.37E-02 4.50E-01 4.37E-02 6.20E-01 4.40E-01 

1.40E-01 1.64E-01 5.72E-04 7.87E-02 3.78E-02 4.82E-01 3.78E-02 6.48E-01 4.72E-01 

1.50E-01 1.42E-01 6.12E-04 7.52E-02 3.10E-02 5.28E-01 3.11E-02 6.73E-01 5.05E-01 

1.60E-01 1.25E-01 6.53E-04 6.19E-02 7.22E-02 4.94E-01 7.23E-02 6.96E-01 5.37E-01 

1.70E-01 1.11E-01 6.94E-04 6.04E-02 5.03E-02 5.44E-01 5.04E-02 7.18E-01 5.69E-01 

1.80E-01 9.90E-02 7.35E-04 6.40E-02 3.13E-02 6.46E-01 3.14E-02 7.39E-01 6.01E-01 

1.90E-01 8.88E-02 7.76E-04 5.76E-02 6.32E-02 6.48E-01 6.32E-02 7.57E-01 6.31E-01 

2.00E-01 8.02E-02 8.16E-04 5.48E-02 3.48E-02 6.84E-01 3.48E-02 7.75E-01 6.62E-01 

2.10E-01 7.27E-02 8.57E-04 5.63E-02 2.22E-02 7.75E-01 2.22E-02 7.91E-01 6.91E-01 

2.20E-01 6.62E-02 8.98E-04 4.88E-02 4.80E-02 7.37E-01 4.81E-02 8.06E-01 7.20E-01 

2.30E-01 6.06E-02 9.39E-04 4.66E-02 4.86E-02 7.68E-01 4.86E-02 8.20E-01 7.47E-01 

2.40E-01 5.57E-02 9.80E-04 4.42E-02 5.17E-02 7.94E-01 5.17E-02 8.33E-01 7.74E-01 



! ! UU!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.50E-01 5.13E-02 1.02E-03 4.02E-02 5.47E-02 7.84E-01 5.47E-02 8.45E-01 8.00E-01 

2.60E-01 4.74E-02 1.06E-03 4.36E-02 2.81E-02 9.19E-01 2.81E-02 8.56E-01 8.25E-01 

2.70E-01 4.40E-02 1.10E-03 3.84E-02 4.96E-02 8.73E-01 4.96E-02 8.66E-01 8.49E-01 

2.80E-01 4.09E-02 1.14E-03 3.33E-02 8.97E-02 8.14E-01 8.97E-02 8.76E-01 8.71E-01 

2.90E-01 3.81E-02 1.18E-03 3.38E-02 6.82E-02 8.88E-01 6.82E-02 8.85E-01 8.93E-01 

3.00E-01 3.56E-02 1.22E-03 3.50E-02 6.94E-02 9.82E-01 6.94E-02 8.93E-01 9.13E-01 

3.10E-01 3.33E-02 1.27E-03 3.33E-02 3.22E-02 9.98E-01 3.22E-02 9.01E-01 9.33E-01 

3.20E-01 3.13E-02 1.31E-03 2.96E-02 5.77E-02 9.46E-01 5.77E-02 9.08E-01 9.51E-01 

3.30E-01 2.94E-02 1.35E-03 2.87E-02 7.15E-02 9.75E-01 7.15E-02 9.14E-01 9.68E-01 

3.40E-01 2.76E-02 1.39E-03 2.31E-02 8.94E-02 8.37E-01 8.94E-02 9.21E-01 9.84E-01 

3.50E-01 2.61E-02 1.43E-03 2.90E-02 5.38E-02 1.11E+00 5.38E-02 9.26E-01 9.99E-01 

3.60E-01 2.47E-02 1.47E-03 2.69E-02 4.11E-02 1.09E+00 4.11E-02 9.32E-01 1.01E+00 

3.70E-01 2.33E-02 1.51E-03 2.45E-02 7.50E-02 1.05E+00 7.50E-02 9.37E-01 1.03E+00 

3.80E-01 2.21E-02 1.56E-03 2.48E-02 4.14E-02 1.12E+00 4.14E-02 9.41E-01 1.04E+00 

3.90E-01 2.10E-02 1.60E-03 2.16E-02 6.37E-02 1.03E+00 6.37E-02 9.45E-01 1.05E+00 

4.00E-01 1.99E-02 1.64E-03 2.15E-02 4.36E-02 1.08E+00 4.37E-02 9.49E-01 1.06E+00 

4.10E-01 1.90E-02 1.68E-03 2.13E-02 5.45E-02 1.12E+00 5.45E-02 9.53E-01 1.07E+00 

4.20E-01 1.81E-02 1.72E-03 1.95E-02 6.88E-02 1.08E+00 6.89E-02 9.56E-01 1.07E+00 

4.30E-01 1.72E-02 1.76E-03 1.95E-02 7.04E-02 1.13E+00 7.04E-02 9.59E-01 1.08E+00 

!
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 2.78E+02 4.08E-05 1.29E+00 1.26E-02 4.65E-03 1.26E-02 9.81E-04 4.42E-03 

4.00E-04 2.28E+02 4.08E-05 1.42E+00 1.18E-02 6.22E-03 1.18E-02 1.96E-03 6.43E-03 

6.00E-04 2.00E+02 2.04E-05 1.49E+00 1.02E-02 7.48E-03 1.02E-02 2.94E-03 8.05E-03 

8.00E-04 1.79E+02 2.04E-05 1.53E+00 9.95E-03 8.52E-03 9.95E-03 3.92E-03 9.45E-03 

1.00E-03 1.64E+02 2.04E-05 1.55E+00 1.06E-02 9.46E-03 1.06E-02 4.89E-03 1.07E-02 

1.20E-03 1.51E+02 2.04E-05 1.57E+00 9.11E-03 1.04E-02 9.11E-03 5.87E-03 1.19E-02 

1.40E-03 1.40E+02 2.04E-05 1.56E+00 1.01E-02 1.11E-02 1.01E-02 6.84E-03 1.30E-02 

1.60E-03 1.31E+02 2.04E-05 1.56E+00 8.90E-03 1.19E-02 8.90E-03 7.82E-03 1.41E-02 



! ! U_!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

1.80E-03 1.23E+02 2.04E-05 1.57E+00 9.39E-03 1.28E-02 9.39E-03 8.79E-03 1.51E-02 

2.00E-03 1.16E+02 2.04E-05 1.53E+00 1.03E-02 1.32E-02 1.03E-02 9.76E-03 1.61E-02 

2.20E-03 1.09E+02 2.04E-05 1.53E+00 8.59E-03 1.40E-02 8.59E-03 1.07E-02 1.70E-02 

2.40E-03 1.03E+02 2.04E-05 1.54E+00 9.10E-03 1.49E-02 9.10E-03 1.17E-02 1.79E-02 

2.60E-03 9.80E+01 2.04E-05 1.52E+00 9.15E-03 1.55E-02 9.15E-03 1.27E-02 1.88E-02 

2.80E-03 9.31E+01 2.04E-05 1.49E+00 9.23E-03 1.60E-02 9.23E-03 1.36E-02 1.96E-02 

3.00E-03 8.86E+01 2.04E-05 1.47E+00 9.47E-03 1.66E-02 9.47E-03 1.46E-02 2.05E-02 

3.20E-03 8.44E+01 2.04E-05 1.46E+00 9.61E-03 1.73E-02 9.61E-03 1.56E-02 2.13E-02 

3.40E-03 8.05E+01 2.04E-05 1.44E+00 9.07E-03 1.79E-02 9.07E-03 1.65E-02 2.21E-02 

3.60E-03 7.69E+01 2.04E-05 1.39E+00 1.01E-02 1.80E-02 1.01E-02 1.75E-02 2.29E-02 

3.80E-03 7.35E+01 2.04E-05 1.38E+00 1.07E-02 1.87E-02 1.07E-02 1.85E-02 2.37E-02 

4.00E-03 7.04E+01 2.04E-05 1.38E+00 9.81E-03 1.95E-02 9.81E-03 1.94E-02 2.45E-02 

4.20E-03 6.74E+01 2.04E-05 1.36E+00 9.86E-03 2.01E-02 9.86E-03 2.04E-02 2.52E-02 

4.40E-03 6.46E+01 2.04E-05 1.35E+00 9.24E-03 2.09E-02 9.24E-03 2.14E-02 2.60E-02 

4.60E-03 6.20E+01 2.04E-05 1.32E+00 8.86E-03 2.13E-02 8.86E-03 2.23E-02 2.67E-02 

4.80E-03 5.95E+01 2.04E-05 1.31E+00 9.65E-03 2.20E-02 9.65E-03 2.33E-02 2.74E-02 

5.00E-03 5.72E+01 2.04E-05 1.29E+00 8.53E-03 2.25E-02 8.53E-03 2.42E-02 2.82E-02 

5.20E-03 5.50E+01 2.04E-05 1.23E+00 1.24E-02 2.25E-02 1.24E-02 2.52E-02 2.89E-02 

5.40E-03 5.29E+01 2.04E-05 1.26E+00 8.12E-03 2.38E-02 8.12E-03 2.61E-02 2.96E-02 

5.60E-03 5.09E+01 2.04E-05 1.21E+00 1.09E-02 2.37E-02 1.09E-02 2.71E-02 3.03E-02 

5.80E-03 4.90E+01 2.04E-05 1.19E+00 9.75E-03 2.43E-02 9.75E-03 2.81E-02 3.10E-02 

6.00E-03 4.72E+01 2.04E-05 1.17E+00 9.56E-03 2.49E-02 9.56E-03 2.90E-02 3.16E-02 

6.20E-03 4.55E+01 4.08E-05 1.16E+00 1.04E-02 2.55E-02 1.04E-02 3.00E-02 3.23E-02 

6.40E-03 4.39E+01 4.08E-05 1.13E+00 1.09E-02 2.58E-02 1.09E-02 3.09E-02 3.30E-02 

6.60E-03 4.24E+01 4.08E-05 1.14E+00 1.06E-02 2.69E-02 1.06E-02 3.19E-02 3.37E-02 

6.80E-03 4.09E+01 4.08E-05 1.12E+00 1.05E-02 2.73E-02 1.05E-02 3.28E-02 3.43E-02 

7.00E-03 3.95E+01 4.08E-05 1.08E+00 1.12E-02 2.74E-02 1.12E-02 3.38E-02 3.50E-02 

1.00E-02 2.46E+01 4.08E-05 8.91E-01 1.19E-02 3.62E-02 1.19E-02 4.79E-02 4.44E-02 

2.00E-02 7.93E+00 8.16E-05 4.93E-01 2.08E-02 6.22E-02 2.08E-02 9.35E-02 7.26E-02 

3.00E-02 3.75E+00 1.22E-04 3.48E-01 1.91E-02 9.30E-02 1.91E-02 1.37E-01 9.90E-02 

4.00E-02 2.16E+00 1.63E-04 2.63E-01 2.02E-02 1.22E-01 2.02E-02 1.78E-01 1.25E-01 

5.00E-02 1.39E+00 2.04E-04 2.12E-01 2.30E-02 1.52E-01 2.30E-02 2.18E-01 1.50E-01 

6.00E-02 9.74E-01 2.45E-04 1.74E-01 3.02E-02 1.78E-01 3.02E-02 2.55E-01 1.76E-01 



! ! Ug!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

7.00E-02 7.18E-01 2.86E-04 1.43E-01 6.22E-02 1.99E-01 6.22E-02 2.91E-01 2.02E-01 

8.00E-02 5.51E-01 3.27E-04 1.25E-01 3.09E-02 2.27E-01 3.09E-02 3.25E-01 2.28E-01 

9.00E-02 4.36E-01 3.67E-04 1.14E-01 3.43E-02 2.63E-01 3.43E-02 3.57E-01 2.54E-01 

1.00E-01 3.53E-01 4.08E-04 1.02E-01 4.13E-02 2.88E-01 4.13E-02 3.88E-01 2.81E-01 

1.10E-01 2.92E-01 4.49E-04 9.04E-02 5.39E-02 3.10E-01 5.39E-02 4.17E-01 3.08E-01 

1.20E-01 2.46E-01 4.90E-04 8.21E-02 4.59E-02 3.34E-01 4.59E-02 4.45E-01 3.35E-01 

1.30E-01 2.09E-01 5.31E-04 7.65E-02 5.32E-02 3.66E-01 5.32E-02 4.72E-01 3.62E-01 

1.40E-01 1.81E-01 5.72E-04 6.98E-02 6.39E-02 3.86E-01 6.39E-02 4.97E-01 3.89E-01 

1.50E-01 1.57E-01 6.12E-04 6.59E-02 7.78E-02 4.19E-01 7.78E-02 5.21E-01 4.16E-01 

1.60E-01 1.38E-01 6.53E-04 6.51E-02 3.06E-02 4.70E-01 3.06E-02 5.44E-01 4.44E-01 

1.70E-01 1.23E-01 6.94E-04 5.43E-02 7.17E-02 4.43E-01 7.17E-02 5.66E-01 4.71E-01 

1.80E-01 1.09E-01 7.35E-04 5.28E-02 6.86E-02 4.83E-01 6.86E-02 5.86E-01 4.98E-01 

1.90E-01 9.81E-02 7.76E-04 4.84E-02 6.64E-02 4.93E-01 6.64E-02 6.06E-01 5.25E-01 

2.00E-01 8.85E-02 8.16E-04 4.51E-02 8.28E-02 5.09E-01 8.28E-02 6.25E-01 5.52E-01 

2.10E-01 8.03E-02 8.57E-04 4.42E-02 6.08E-02 5.50E-01 6.08E-02 6.43E-01 5.79E-01 

2.20E-01 7.31E-02 8.98E-04 4.55E-02 2.94E-02 6.22E-01 2.94E-02 6.60E-01 6.05E-01 

2.30E-01 6.69E-02 9.39E-04 4.27E-02 5.40E-02 6.38E-01 5.40E-02 6.76E-01 6.31E-01 

2.40E-01 6.15E-02 9.80E-04 3.94E-02 7.69E-02 6.42E-01 7.69E-02 6.92E-01 6.57E-01 

2.50E-01 5.67E-02 1.02E-03 3.90E-02 5.78E-02 6.87E-01 5.78E-02 7.07E-01 6.82E-01 

2.60E-01 5.24E-02 1.06E-03 3.61E-02 6.46E-02 6.90E-01 6.46E-02 7.21E-01 7.07E-01 

2.70E-01 4.85E-02 1.10E-03 3.19E-02 8.00E-02 6.57E-01 8.00E-02 7.34E-01 7.31E-01 

2.80E-01 4.51E-02 1.14E-03 3.30E-02 7.41E-02 7.32E-01 7.41E-02 7.47E-01 7.55E-01 

2.90E-01 4.21E-02 1.18E-03 3.25E-02 5.62E-02 7.72E-01 5.62E-02 7.59E-01 7.78E-01 

3.00E-01 3.93E-02 1.22E-03 3.27E-02 5.18E-02 8.31E-01 5.18E-02 7.70E-01 8.01E-01 

3.10E-01 3.68E-02 1.27E-03 2.91E-02 5.75E-02 7.90E-01 5.75E-02 7.81E-01 8.23E-01 

3.20E-01 3.45E-02 1.31E-03 2.79E-02 7.32E-02 8.07E-01 7.33E-02 7.92E-01 8.44E-01 

3.30E-01 3.24E-02 1.35E-03 2.80E-02 6.50E-02 8.62E-01 6.50E-02 8.02E-01 8.65E-01 

3.40E-01 3.05E-02 1.39E-03 2.93E-02 3.69E-02 9.60E-01 3.70E-02 8.11E-01 8.84E-01 

3.50E-01 2.88E-02 1.43E-03 2.68E-02 4.50E-02 9.29E-01 4.50E-02 8.20E-01 9.03E-01 

3.60E-01 2.72E-02 1.47E-03 2.35E-02 6.71E-02 8.65E-01 6.71E-02 8.29E-01 9.22E-01 

3.70E-01 2.58E-02 1.52E-03 2.39E-02 7.19E-02 9.26E-01 7.20E-02 8.37E-01 9.40E-01 

3.80E-01 2.44E-02 1.56E-03 2.53E-02 4.57E-02 1.04E+00 4.57E-02 8.45E-01 9.56E-01 

3.90E-01 2.32E-02 1.60E-03 2.39E-02 7.11E-02 1.03E+00 7.11E-02 8.52E-01 9.72E-01 



! ! _D!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

4.00E-01 2.20E-02 1.64E-03 2.40E-02 4.63E-02 1.09E+00 4.64E-02 8.59E-01 9.88E-01 

4.10E-01 2.09E-02 1.68E-03 2.18E-02 5.22E-02 1.04E+00 5.22E-02 8.66E-01 1.00E+00 

4.20E-01 2.00E-02 1.72E-03 2.17E-02 5.48E-02 1.09E+00 5.49E-02 8.73E-01 1.02E+00 

!
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Depth [cm] 
KERMA 

[J/kg!!] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 3.02E+02 4.08E-05 1.19E+00 1.28E-02 3.94E-03 1.28E-02 6.46E-04 4.04E-03 

4.00E-04 2.48E+02 4.08E-05 1.31E+00 1.21E-02 5.30E-03 1.21E-02 1.29E-03 5.88E-03 

6.00E-04 2.17E+02 2.04E-05 1.34E+00 1.31E-02 6.16E-03 1.31E-02 1.94E-03 7.34E-03 

8.00E-04 1.95E+02 2.04E-05 1.40E+00 1.08E-02 7.16E-03 1.08E-02 2.58E-03 8.61E-03 

1.00E-03 1.78E+02 2.04E-05 1.40E+00 1.17E-02 7.84E-03 1.17E-02 3.22E-03 9.76E-03 

1.20E-03 1.64E+02 2.04E-05 1.41E+00 9.98E-03 8.62E-03 9.98E-03 3.87E-03 1.08E-02 

1.40E-03 1.52E+02 2.04E-05 1.42E+00 1.10E-02 9.29E-03 1.10E-02 4.51E-03 1.18E-02 

1.60E-03 1.42E+02 2.04E-05 1.42E+00 9.68E-03 1.00E-02 9.68E-03 5.15E-03 1.28E-02 

1.80E-03 1.34E+02 2.04E-05 1.43E+00 9.83E-03 1.07E-02 9.83E-03 5.80E-03 1.37E-02 

2.00E-03 1.26E+02 2.04E-05 1.38E+00 1.17E-02 1.09E-02 1.17E-02 6.44E-03 1.45E-02 

2.20E-03 1.19E+02 2.04E-05 1.38E+00 1.04E-02 1.16E-02 1.04E-02 7.08E-03 1.54E-02 

2.40E-03 1.12E+02 2.04E-05 1.38E+00 1.01E-02 1.23E-02 1.01E-02 7.72E-03 1.62E-02 

2.60E-03 1.07E+02 2.04E-05 1.35E+00 1.19E-02 1.26E-02 1.19E-02 8.36E-03 1.70E-02 

2.80E-03 1.01E+02 2.04E-05 1.34E+00 1.16E-02 1.32E-02 1.16E-02 9.00E-03 1.77E-02 

3.00E-03 9.63E+01 2.04E-05 1.35E+00 1.01E-02 1.40E-02 1.01E-02 9.64E-03 1.85E-02 

3.20E-03 9.17E+01 2.04E-05 1.32E+00 1.15E-02 1.44E-02 1.15E-02 1.03E-02 1.92E-02 

3.40E-03 8.75E+01 2.04E-05 1.31E+00 1.13E-02 1.49E-02 1.13E-02 1.09E-02 1.99E-02 

3.60E-03 8.36E+01 2.04E-05 1.28E+00 1.03E-02 1.53E-02 1.03E-02 1.16E-02 2.06E-02 

3.80E-03 7.99E+01 2.04E-05 1.24E+00 1.22E-02 1.55E-02 1.22E-02 1.22E-02 2.13E-02 

4.00E-03 7.65E+01 2.04E-05 1.23E+00 1.17E-02 1.61E-02 1.17E-02 1.28E-02 2.20E-02 

4.20E-03 7.33E+01 2.04E-05 1.23E+00 1.01E-02 1.68E-02 1.01E-02 1.35E-02 2.27E-02 

4.40E-03 7.02E+01 2.04E-05 1.19E+00 1.19E-02 1.70E-02 1.19E-02 1.41E-02 2.34E-02 

4.60E-03 6.74E+01 2.04E-05 1.20E+00 9.70E-03 1.78E-02 9.70E-03 1.47E-02 2.40E-02 

4.80E-03 6.47E+01 2.04E-05 1.16E+00 1.15E-02 1.80E-02 1.15E-02 1.54E-02 2.46E-02 



! ! _C!

Depth [cm] 
KERMA 

[J/kg!!] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

5.00E-03 6.22E+01 2.04E-05 1.16E+00 9.39E-03 1.87E-02 9.39E-03 1.60E-02 2.53E-02 

5.20E-03 5.98E+01 2.04E-05 1.11E+00 1.37E-02 1.85E-02 1.37E-02 1.67E-02 2.59E-02 

5.40E-03 5.75E+01 2.04E-05 1.14E+00 9.33E-03 1.99E-02 9.33E-03 1.73E-02 2.65E-02 

5.60E-03 5.53E+01 2.04E-05 1.09E+00 1.15E-02 1.97E-02 1.15E-02 1.79E-02 2.72E-02 

5.80E-03 5.33E+01 2.04E-05 1.07E+00 1.29E-02 2.00E-02 1.29E-02 1.86E-02 2.78E-02 

6.00E-03 5.13E+01 2.04E-05 1.07E+00 1.16E-02 2.09E-02 1.16E-02 1.92E-02 2.84E-02 

6.20E-03 4.95E+01 4.08E-05 1.03E+00 1.40E-02 2.09E-02 1.40E-02 1.98E-02 2.90E-02 

6.40E-03 4.77E+01 4.08E-05 1.02E+00 1.22E-02 2.13E-02 1.22E-02 2.05E-02 2.96E-02 

6.60E-03 4.61E+01 4.08E-05 1.02E+00 1.23E-02 2.21E-02 1.23E-02 2.11E-02 3.01E-02 

6.80E-03 4.45E+01 4.08E-05 1.01E+00 1.02E-02 2.27E-02 1.02E-02 2.17E-02 3.07E-02 

7.00E-03 4.30E+01 4.08E-05 9.79E-01 1.30E-02 2.28E-02 1.30E-02 2.24E-02 3.13E-02 

1.00E-02 2.68E+01 4.08E-05 8.04E-01 1.26E-02 3.00E-02 1.26E-02 3.18E-02 3.95E-02 

2.00E-02 8.62E+00 8.16E-05 4.64E-01 1.93E-02 5.38E-02 1.93E-02 6.26E-02 6.39E-02 

3.00E-02 4.07E+00 1.22E-04 3.17E-01 1.71E-02 7.79E-02 1.71E-02 9.24E-02 8.64E-02 

4.00E-02 2.34E+00 1.63E-04 2.48E-01 3.06E-02 1.06E-01 3.06E-02 1.21E-01 1.08E-01 

5.00E-02 1.52E+00 2.04E-04 1.92E-01 2.28E-02 1.27E-01 2.28E-02 1.49E-01 1.30E-01 

6.00E-02 1.06E+00 2.45E-04 1.61E-01 3.03E-02 1.52E-01 3.03E-02 1.76E-01 1.51E-01 

7.00E-02 7.81E-01 2.86E-04 1.24E-01 7.68E-02 1.59E-01 7.68E-02 2.02E-01 1.73E-01 

8.00E-02 5.99E-01 3.27E-04 1.16E-01 5.31E-02 1.93E-01 5.31E-02 2.28E-01 1.94E-01 

9.00E-02 4.74E-01 3.67E-04 1.01E-01 5.35E-02 2.14E-01 5.35E-02 2.52E-01 2.16E-01 

1.00E-01 3.84E-01 4.08E-04 9.32E-02 2.99E-02 2.43E-01 2.99E-02 2.76E-01 2.38E-01 

1.10E-01 3.18E-01 4.49E-04 8.26E-02 5.09E-02 2.60E-01 5.09E-02 2.99E-01 2.60E-01 

1.20E-01 2.67E-01 4.90E-04 7.78E-02 4.41E-02 2.91E-01 4.41E-02 3.21E-01 2.83E-01 

1.30E-01 2.28E-01 5.31E-04 7.21E-02 4.74E-02 3.17E-01 4.74E-02 3.43E-01 3.05E-01 

1.40E-01 1.96E-01 5.72E-04 6.47E-02 7.66E-02 3.30E-01 7.66E-02 3.64E-01 3.28E-01 

1.50E-01 1.71E-01 6.12E-04 6.17E-02 4.84E-02 3.60E-01 4.84E-02 3.84E-01 3.51E-01 

1.60E-01 1.50E-01 6.53E-04 5.49E-02 7.77E-02 3.65E-01 7.77E-02 4.04E-01 3.74E-01 

1.70E-01 1.33E-01 6.94E-04 5.02E-02 6.91E-02 3.76E-01 6.91E-02 4.23E-01 3.97E-01 

1.80E-01 1.19E-01 7.35E-04 4.86E-02 6.15E-02 4.09E-01 6.15E-02 4.41E-01 4.20E-01 

1.90E-01 1.07E-01 7.76E-04 4.35E-02 6.71E-02 4.08E-01 6.71E-02 4.59E-01 4.44E-01 

2.00E-01 9.62E-02 8.16E-04 4.44E-02 5.80E-02 4.61E-01 5.80E-02 4.76E-01 4.67E-01 

2.10E-01 8.73E-02 8.57E-04 4.16E-02 5.49E-02 4.76E-01 5.49E-02 4.93E-01 4.90E-01 

2.20E-01 7.95E-02 8.98E-04 4.21E-02 6.25E-02 5.29E-01 6.25E-02 5.09E-01 5.14E-01 



! ! _F!

Depth [cm] 
KERMA 

[J/kg!!] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.30E-01 7.28E-02 9.39E-04 4.00E-02 5.69E-02 5.50E-01 5.69E-02 5.24E-01 5.37E-01 

2.40E-01 6.68E-02 9.80E-04 3.76E-02 5.61E-02 5.62E-01 5.61E-02 5.39E-01 5.60E-01 

2.50E-01 6.16E-02 1.02E-03 3.57E-02 4.90E-02 5.80E-01 4.90E-02 5.54E-01 5.84E-01 

2.60E-01 5.70E-02 1.06E-03 3.38E-02 6.65E-02 5.93E-01 6.65E-02 5.68E-01 6.07E-01 

2.70E-01 5.28E-02 1.10E-03 3.34E-02 6.51E-02 6.33E-01 6.51E-02 5.82E-01 6.29E-01 

2.80E-01 4.91E-02 1.14E-03 3.38E-02 4.94E-02 6.88E-01 4.94E-02 5.95E-01 6.52E-01 

2.90E-01 4.58E-02 1.18E-03 3.07E-02 3.87E-02 6.71E-01 3.87E-02 6.08E-01 6.74E-01 

3.00E-01 4.28E-02 1.22E-03 3.09E-02 5.58E-02 7.24E-01 5.58E-02 6.21E-01 6.97E-01 

3.10E-01 4.00E-02 1.27E-03 2.88E-02 6.63E-02 7.19E-01 6.63E-02 6.33E-01 7.19E-01 

3.20E-01 3.75E-02 1.31E-03 2.67E-02 8.00E-02 7.11E-01 8.00E-02 6.44E-01 7.40E-01 

3.30E-01 3.53E-02 1.35E-03 2.79E-02 6.74E-02 7.90E-01 6.74E-02 6.56E-01 7.62E-01 

3.40E-01 3.32E-02 1.39E-03 2.33E-02 6.67E-02 7.02E-01 6.67E-02 6.67E-01 7.83E-01 

3.50E-01 3.13E-02 1.43E-03 2.09E-02 1.05E-01 6.68E-01 1.05E-01 6.77E-01 8.03E-01 

3.60E-01 2.96E-02 1.47E-03 2.45E-02 5.30E-02 8.26E-01 5.30E-02 6.87E-01 8.23E-01 

3.70E-01 2.80E-02 1.52E-03 2.47E-02 6.16E-02 8.82E-01 6.16E-02 6.97E-01 8.43E-01 

3.80E-01 2.65E-02 1.55E-03 2.50E-02 4.04E-02 9.43E-01 4.04E-02 7.07E-01 8.63E-01 

3.90E-01 2.52E-02 1.60E-03 2.13E-02 6.43E-02 8.43E-01 6.43E-02 7.16E-01 8.81E-01 

4.00E-01 2.39E-02 1.64E-03 1.85E-02 8.52E-02 7.72E-01 8.52E-02 7.25E-01 9.00E-01 

4.10E-01 2.28E-02 1.68E-03 2.18E-02 5.97E-02 9.58E-01 5.98E-02 7.34E-01 9.18E-01 

4.20E-01 2.17E-02 1.72E-03 1.98E-02 8.21E-02 9.14E-01 8.21E-02 7.42E-01 9.35E-01 

4.30E-01 2.07E-02 1.76E-03 1.94E-02 7.25E-02 9.37E-01 7.25E-02 7.51E-01 9.52E-01 

4.40E-01 1.98E-02 1.80E-03 1.93E-02 7.10E-02 9.75E-01 7.10E-02 7.59E-01 9.69E-01 

4.50E-01 1.89E-02 1.84E-03 1.84E-02 5.73E-02 9.71E-01 5.73E-02 7.66E-01 9.85E-01 

4.60E-01 1.81E-02 1.88E-03 1.79E-02 6.93E-02 9.89E-01 6.93E-02 7.74E-01 1.00E+00 

4.70E-01 1.73E-02 1.93E-03 1.81E-02 5.79E-02 1.04E+00 5.79E-02 7.81E-01 1.02E+00 

4.80E-01 1.66E-02 1.97E-03 1.21E-02 8.14E-02 7.27E-01 8.14E-02 7.88E-01 1.03E+00 

4.90E-01 1.59E-02 2.01E-03 1.56E-02 6.48E-02 9.78E-01 6.48E-02 7.95E-01 1.04E+00 

5.00E-01 1.53E-02 2.05E-03 1.59E-02 6.00E-02 1.04E+00 6.00E-02 8.01E-01 1.06E+00 

5.10E-01 1.47E-02 2.09E-03 1.72E-02 5.79E-02 1.17E+00 5.79E-02 8.07E-01 1.07E+00 

5.20E-01 1.41E-02 2.13E-03 1.44E-02 6.84E-02 1.02E+00 6.85E-02 8.14E-01 1.08E+00 

5.30E-01 1.36E-02 2.17E-03 1.43E-02 6.21E-02 1.06E+00 6.22E-02 8.19E-01 1.09E+00 

5.40E-01 1.31E-02 2.21E-03 1.39E-02 6.62E-02 1.06E+00 6.62E-02 8.25E-01 1.10E+00 

!



! ! _W!

!"#$%&N('')&!+%&LAZWV&."5"&5+"5&-"/&1/%.&5,&>,4/5G1>5&5+%&DE@&L%\&?AW8&>1G3%&"4.&5+%&>,GG%/<,4.24H&
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Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

2.00E-04 3.26E+02 4.08E-05 1.10E+00 1.28E-02 3.37E-03 1.28E-02 4.25E-04 3.71E-03 

4.00E-04 2.67E+02 4.08E-05 1.20E+00 1.37E-02 4.51E-03 1.37E-02 8.50E-04 5.38E-03 

6.00E-04 2.34E+02 2.04E-05 1.25E+00 1.33E-02 5.33E-03 1.33E-02 1.28E-03 6.71E-03 

8.00E-04 2.10E+02 2.04E-05 1.29E+00 1.13E-02 6.16E-03 1.13E-02 1.70E-03 7.86E-03 

1.00E-03 1.92E+02 2.04E-05 1.29E+00 1.42E-02 6.73E-03 1.42E-02 2.12E-03 8.91E-03 

1.20E-03 1.77E+02 2.04E-05 1.30E+00 1.22E-02 7.35E-03 1.22E-02 2.55E-03 9.87E-03 

1.40E-03 1.64E+02 2.04E-05 1.33E+00 9.69E-03 8.07E-03 9.69E-03 2.97E-03 1.08E-02 

1.60E-03 1.53E+02 2.04E-05 1.29E+00 1.25E-02 8.44E-03 1.25E-02 3.40E-03 1.16E-02 

1.80E-03 1.44E+02 2.04E-05 1.29E+00 1.25E-02 8.96E-03 1.25E-02 3.82E-03 1.24E-02 

2.00E-03 1.35E+02 2.04E-05 1.29E+00 1.15E-02 9.53E-03 1.15E-02 4.24E-03 1.32E-02 

2.20E-03 1.28E+02 2.04E-05 1.26E+00 1.23E-02 9.87E-03 1.23E-02 4.67E-03 1.40E-02 

2.40E-03 1.21E+02 2.04E-05 1.26E+00 1.31E-02 1.04E-02 1.31E-02 5.09E-03 1.47E-02 

2.60E-03 1.15E+02 2.04E-05 1.26E+00 1.13E-02 1.09E-02 1.13E-02 5.51E-03 1.54E-02 

2.80E-03 1.09E+02 2.04E-05 1.22E+00 1.43E-02 1.12E-02 1.43E-02 5.94E-03 1.61E-02 

3.00E-03 1.04E+02 2.04E-05 1.22E+00 1.24E-02 1.17E-02 1.24E-02 6.36E-03 1.68E-02 

3.20E-03 9.88E+01 2.04E-05 1.22E+00 1.35E-02 1.23E-02 1.35E-02 6.78E-03 1.74E-02 

3.40E-03 9.43E+01 2.04E-05 1.18E+00 1.13E-02 1.25E-02 1.13E-02 7.20E-03 1.81E-02 

3.60E-03 9.01E+01 2.04E-05 1.17E+00 1.21E-02 1.30E-02 1.21E-02 7.63E-03 1.87E-02 

3.80E-03 8.61E+01 2.04E-05 1.15E+00 1.26E-02 1.34E-02 1.26E-02 8.05E-03 1.93E-02 

4.00E-03 8.24E+01 2.04E-05 1.12E+00 1.32E-02 1.36E-02 1.32E-02 8.47E-03 2.00E-02 

4.20E-03 7.89E+01 2.04E-05 1.13E+00 1.18E-02 1.44E-02 1.18E-02 8.89E-03 2.06E-02 

4.40E-03 7.57E+01 2.04E-05 1.10E+00 1.32E-02 1.45E-02 1.32E-02 9.31E-03 2.11E-02 

4.60E-03 7.26E+01 2.04E-05 1.10E+00 1.02E-02 1.52E-02 1.02E-02 9.73E-03 2.17E-02 

4.80E-03 6.97E+01 2.04E-05 1.07E+00 1.40E-02 1.54E-02 1.40E-02 1.02E-02 2.23E-02 

5.00E-03 6.70E+01 2.04E-05 1.06E+00 1.28E-02 1.58E-02 1.28E-02 1.06E-02 2.29E-02 

5.20E-03 6.44E+01 2.04E-05 1.04E+00 1.45E-02 1.61E-02 1.45E-02 1.10E-02 2.34E-02 

5.40E-03 6.19E+01 2.04E-05 1.02E+00 1.37E-02 1.64E-02 1.37E-02 1.14E-02 2.40E-02 

5.60E-03 5.96E+01 2.04E-05 9.84E-01 1.58E-02 1.65E-02 1.58E-02 1.18E-02 2.45E-02 

5.80E-03 5.74E+01 2.04E-05 1.00E+00 1.22E-02 1.74E-02 1.22E-02 1.23E-02 2.51E-02 

6.00E-03 5.53E+01 2.04E-05 9.79E-01 1.21E-02 1.77E-02 1.21E-02 1.27E-02 2.56E-02 

6.20E-03 5.33E+01 4.08E-05 9.47E-01 1.60E-02 1.78E-02 1.60E-02 1.31E-02 2.62E-02 



! ! _b!

Depth [cm] 
KERMA 

[J/kg !] 

!KERMA 

[%] 
Dose 

[J/kg!!] 

!dose 

[%] fCPE 
!fCPE 

[%] 
VARSKIN 3 

fCPE 

New Model 

fCPE 

6.40E-03 5.14E+01 4.08E-05 9.40E-01 1.48E-02 1.83E-02 1.48E-02 1.35E-02 2.67E-02 

6.60E-03 4.96E+01 4.08E-05 9.27E-01 1.37E-02 1.87E-02 1.37E-02 1.39E-02 2.72E-02 

6.80E-03 4.79E+01 4.08E-05 9.14E-01 1.55E-02 1.91E-02 1.55E-02 1.44E-02 2.77E-02 

7.00E-03 4.63E+01 4.08E-05 8.95E-01 1.52E-02 1.93E-02 1.52E-02 1.48E-02 2.82E-02 

1.00E-02 2.89E+01 4.08E-05 7.34E-01 1.47E-02 2.55E-02 1.47E-02 2.10E-02 3.55E-02 

2.00E-02 9.29E+00 8.16E-05 4.18E-01 2.16E-02 4.50E-02 2.16E-02 4.16E-02 5.70E-02 

3.00E-02 4.39E+00 1.22E-04 2.93E-01 2.63E-02 6.68E-02 2.63E-02 6.18E-02 7.66E-02 

4.00E-02 2.52E+00 1.63E-04 2.26E-01 2.41E-02 8.96E-02 2.41E-02 8.15E-02 9.54E-02 

5.00E-02 1.63E+00 2.04E-04 1.79E-01 4.04E-02 1.10E-01 4.04E-02 1.01E-01 1.14E-01 

6.00E-02 1.14E+00 2.45E-04 1.52E-01 4.22E-02 1.33E-01 4.22E-02 1.20E-01 1.32E-01 

7.00E-02 8.41E-01 2.86E-04 1.14E-01 7.86E-02 1.35E-01 7.86E-02 1.38E-01 1.50E-01 

8.00E-02 6.45E-01 3.27E-04 1.09E-01 5.47E-02 1.69E-01 5.47E-02 1.56E-01 1.69E-01 

9.00E-02 5.11E-01 3.67E-04 9.92E-02 3.30E-02 1.94E-01 3.30E-02 1.74E-01 1.87E-01 

1.00E-01 4.14E-01 4.08E-04 8.23E-02 5.68E-02 1.99E-01 5.68E-02 1.92E-01 2.06E-01 

1.10E-01 3.42E-01 4.49E-04 8.44E-02 3.34E-02 2.46E-01 3.34E-02 2.09E-01 2.24E-01 

1.20E-01 2.88E-01 4.90E-04 6.36E-02 7.58E-02 2.21E-01 7.58E-02 2.25E-01 2.43E-01 

1.30E-01 2.45E-01 5.31E-04 6.56E-02 5.14E-02 2.68E-01 5.14E-02 2.42E-01 2.62E-01 

1.40E-01 2.12E-01 5.72E-04 5.47E-02 7.66E-02 2.58E-01 7.66E-02 2.57E-01 2.81E-01 

1.50E-01 1.84E-01 6.12E-04 5.68E-02 5.02E-02 3.08E-01 5.02E-02 2.73E-01 3.00E-01 

1.60E-01 1.62E-01 6.53E-04 5.36E-02 4.96E-02 3.31E-01 4.97E-02 2.88E-01 3.19E-01 

1.70E-01 1.44E-01 6.94E-04 4.93E-02 4.80E-02 3.43E-01 4.80E-02 3.03E-01 3.38E-01 

1.80E-01 1.28E-01 7.35E-04 4.50E-02 7.20E-02 3.51E-01 7.20E-02 3.18E-01 3.58E-01 

1.90E-01 1.15E-01 7.76E-04 4.09E-02 7.11E-02 3.56E-01 7.11E-02 3.32E-01 3.77E-01 

2.00E-01 1.04E-01 8.16E-04 4.51E-02 4.31E-02 4.35E-01 4.31E-02 3.46E-01 3.96E-01 

2.10E-01 9.40E-02 8.57E-04 4.08E-02 5.06E-02 4.34E-01 5.06E-02 3.60E-01 4.16E-01 

2.20E-01 8.57E-02 8.98E-04 3.97E-02 5.15E-02 4.63E-01 5.15E-02 3.74E-01 4.35E-01 

2.30E-01 7.84E-02 9.39E-04 3.37E-02 7.18E-02 4.30E-01 7.18E-02 3.87E-01 4.55E-01 

2.40E-01 7.20E-02 9.80E-04 3.32E-02 6.46E-02 4.61E-01 6.46E-02 4.00E-01 4.75E-01 

2.50E-01 6.64E-02 1.02E-03 3.16E-02 8.09E-02 4.76E-01 8.09E-02 4.12E-01 4.94E-01 

2.60E-01 6.14E-02 1.06E-03 3.18E-02 7.33E-02 5.18E-01 7.34E-02 4.25E-01 5.13E-01 

2.70E-01 5.69E-02 1.10E-03 2.90E-02 6.66E-02 5.10E-01 6.66E-02 4.37E-01 5.33E-01 

2.80E-01 5.29E-02 1.14E-03 2.80E-02 7.82E-02 5.30E-01 7.82E-02 4.49E-01 5.52E-01 

2.90E-01 4.93E-02 1.18E-03 2.97E-02 4.90E-02 6.03E-01 4.90E-02 4.60E-01 5.71E-01 
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3.00E-01 4.61E-02 1.22E-03 2.73E-02 6.12E-02 5.92E-01 6.12E-02 4.72E-01 5.90E-01 

3.10E-01 4.31E-02 1.27E-03 2.39E-02 7.78E-02 5.54E-01 7.78E-02 4.83E-01 6.09E-01 

3.20E-01 4.05E-02 1.31E-03 2.57E-02 6.79E-02 6.35E-01 6.79E-02 4.94E-01 6.28E-01 

3.30E-01 3.80E-02 1.35E-03 1.93E-02 9.32E-02 5.09E-01 9.32E-02 5.04E-01 6.47E-01 

3.40E-01 3.58E-02 1.39E-03 2.53E-02 6.13E-02 7.07E-01 6.13E-02 5.15E-01 6.65E-01 

3.50E-01 3.38E-02 1.43E-03 2.37E-02 5.74E-02 7.02E-01 5.74E-02 5.25E-01 6.83E-01 

3.60E-01 3.19E-02 1.47E-03 2.13E-02 8.02E-02 6.68E-01 8.02E-02 5.35E-01 7.01E-01 

3.70E-01 3.02E-02 1.52E-03 1.78E-02 8.07E-02 5.89E-01 8.07E-02 5.45E-01 7.19E-01 

3.80E-01 2.86E-02 1.55E-03 2.01E-02 5.76E-02 7.04E-01 5.76E-02 5.54E-01 7.37E-01 

3.90E-01 2.72E-02 1.60E-03 2.39E-02 5.36E-02 8.81E-01 5.37E-02 5.64E-01 7.54E-01 

4.00E-01 2.58E-02 1.64E-03 1.86E-02 7.58E-02 7.20E-01 7.58E-02 5.73E-01 7.71E-01 

4.10E-01 2.45E-02 1.68E-03 1.82E-02 6.66E-02 7.40E-01 6.66E-02 5.82E-01 7.88E-01 

4.20E-01 2.34E-02 1.72E-03 1.93E-02 4.97E-02 8.27E-01 4.97E-02 5.91E-01 8.04E-01 

4.30E-01 2.23E-02 1.76E-03 2.00E-02 4.49E-02 8.95E-01 4.49E-02 5.99E-01 8.20E-01 

4.40E-01 2.13E-02 1.80E-03 1.90E-02 5.84E-02 8.90E-01 5.85E-02 6.08E-01 8.36E-01 

4.50E-01 2.04E-02 1.85E-03 1.82E-02 5.76E-02 8.92E-01 5.76E-02 6.16E-01 8.51E-01 

4.60E-01 1.95E-02 1.88E-03 1.78E-02 6.80E-02 9.14E-01 6.81E-02 6.24E-01 8.66E-01 

4.70E-01 1.87E-02 1.92E-03 1.77E-02 7.50E-02 9.46E-01 7.51E-02 6.32E-01 8.81E-01 

4.80E-01 1.79E-02 1.97E-03 1.59E-02 7.21E-02 8.92E-01 7.21E-02 6.40E-01 8.95E-01 

4.90E-01 1.72E-02 2.01E-03 1.65E-02 5.41E-02 9.61E-01 5.41E-02 6.47E-01 9.09E-01 

5.00E-01 1.65E-02 2.05E-03 1.46E-02 6.01E-02 8.85E-01 6.01E-02 6.55E-01 9.23E-01 

5.10E-01 1.58E-02 2.09E-03 1.47E-02 8.09E-02 9.29E-01 8.09E-02 6.62E-01 9.36E-01 

5.20E-01 1.52E-02 2.13E-03 1.50E-02 7.29E-02 9.84E-01 7.29E-02 6.69E-01 9.49E-01 

5.30E-01 1.46E-02 2.18E-03 1.46E-02 7.61E-02 9.94E-01 7.62E-02 6.76E-01 9.62E-01 

5.40E-01 1.41E-02 2.22E-03 1.44E-02 5.81E-02 1.02E+00 5.82E-02 6.83E-01 9.74E-01 

5.50E-01 1.36E-02 2.26E-03 1.35E-02 5.87E-02 9.91E-01 5.88E-02 6.89E-01 9.86E-01 

5.60E-01 1.31E-02 2.30E-03 1.29E-02 7.83E-02 9.82E-01 7.83E-02 6.96E-01 9.97E-01 

5.70E-01 1.27E-02 2.34E-03 1.34E-02 7.83E-02 1.06E+00 7.83E-02 7.02E-01 1.01E+00 

5.80E-01 1.22E-02 2.38E-03 1.31E-02 7.52E-02 1.07E+00 7.52E-02 7.09E-01 1.02E+00 

5.90E-01 1.18E-02 2.42E-03 1.25E-02 5.00E-02 1.05E+00 5.01E-02 7.15E-01 1.03E+00 

6.00E-01 1.14E-02 2.46E-03 1.07E-02 6.06E-02 9.38E-01 6.06E-02 7.21E-01 1.04E+00 

6.10E-01 1.11E-02 2.50E-03 1.24E-02 8.62E-02 1.12E+00 8.62E-02 7.27E-01 1.05E+00 

6.20E-01 1.07E-02 2.54E-03 1.14E-02 6.92E-02 1.07E+00 6.93E-02 7.32E-01 1.06E+00 


